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Claims for the following Contracting State: ES. 

The title of the invention has been amended (Guidelines lor Examination In the EPO, A-tll, 73). 

@ 2-lndolones substituted In 5 by a cyclic hydrazlde radical, their preparation and their use In canfio-ectrve medicaments. 



A compound of formula (1) or a pharmaceutical^ accept- 
!e salt thereof. 



CO 
CM 



U) 
CO 




(I) 



in which, 

Ri is hydrogen or lower alkyl; 
R2 is hydrogen or lower alkyl; 

R4 and R4 together form a group -N-Ra, or - CRaRb. where 
Ra is hydrogen, lower alkyl, aryl, aryloxy, lower alkytcarbonyl, 



arylcarbonyl, arytoxycarbonyl, lower alkoxy, lower alkoxy carbo- 
nyl. tower alkoxy carbonyi alkoxy, lower -thtoalkoxy, hydroxy, 
nitrile, heterocycryl, or -NRcRd, where Rc is hydrogen, lower 
alkyt. cycloalkyl, aryl, aralkyl, lower alkytcarbonyl, arylcarbonyl, 
amirocajrbonyl. aniinothiocarbonyt, anrinoimirtocaibonyt, lower 
alkoxycarbonyi, lower alkoxythlocarbonyl, aryloxycarbonyl. thlo- 
carbonyi, nitrile, carboxyl, heterocycryl or rmterocyclylcarbonyt, 
and Rd is hydrogen or lower alkyl; Rb is hydrogen, lower alkyl, 
aryl, lower alkytcarbonyl, lower aikoxycarbortyt, nitrile or nrtro; 
or R 4 Is -NH-Ra, in which Ra is as defined above, and RV is 
hydrogen or lower alkyl; 

each of R 3 and Rs Is Independently hydrogen, lower alkyt, aryl, 

lower alkylcarbonyt, arylcarbonyl, aralkylcarbonyt, hetero- 

cyctylcarbonyl, optionally substituted ajTiinocarbonyt, lower 

alkoxycarbonyi or aryloxycarbonyl; 

Re is hydrogen, lower alkyl or halogen ; 

and A Is sulphur, oxygen, -NH- or -CH2-. 

is useful for the treatment of heart disease. 
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Description 

COMPOUNDS 

This invention relates to compounds having pharmacologicaJ activity, pharmaceutical compositions 
containing them, processes for their preparation, and their use as active therapeutic agents, particularly in the 
5 treatment of acute or chronic heart disease. 

EP-A-0052442 discloses phenyl-thladiazinone, oxadiazmone or triazinone derivatives which are phospho- 
diesterase inhibitors and are said to possess cardiotonic properties. There Is no disclosure in this document of 
the derivatives having the property of increasing the sensitivity of myocardial contractile proteins to calcium, 
which is believed to be an additional, useful mechanism of action for cardiotonic agents. 
10 It has now been discovered that certain novel phenyl-thiadiazinone oxadiazmone and triazinone derivatives 
in which the phenyl nucleus forms part of a substituted 2-oxo-23-dihydroindole ring are phosphodiesterase 
inhibitors, and some of these derivatives may also increase the sensitivity of myocardial contractile proteins to 
calcium. The novel derivatives are therefore potentially valuable drugs in the treatment of congestive heart 
failure. 

75 According to the present invention there Is provided a compound of formula (I), or a pharmaceutical ty 
acceptable salt thereof: 




in which, 

Ri is hydrogen or lower alky); 
R2 is hydrogen or lower alkyl; 

FU and RV together form a group - N-Ra, or - CRaRb. where Ra is hydrogen, lower alkyl, aryl, aryloxy, lower 
35 alkyicarbonyl, arylcarbonyl. aryioxycarbonyl, lower alkoxy, Icwer alkoxy carbonyl, lower alkoxy carbonyl alkoxy, 
lower -thioalkoxy. hydroxy, nmile, heterocyclyl, or -NRcRd, where Rc is hydrogen, lower alkyl, cycloalkyl, aryl, 
araikyh lower alkyicarbonyl, arylcarbonyl, aminocarbonyl, aminothtocarbonyl, aminoiminocarbonyl, lower 
alkoxycarbonyl, tower alkoxythiocarbonyl, aryioxycarbonyl, thiocarbonyl, nitrite, carboxyl, heterocyclyl or 
heterocyclylcarbonyl, and Rd is hydrogen or lower alkyl; Rb is hydrogen, lower alkyl, aryl, lower alkyicarbonyl, 
40 lower alkoxycarbonyl, nitrite or nitro; 

or R4 is -NH-Ra, in which Ra is as defined above, and R*' is hydrogen or tower alkyl; 
Each of R 3 and Rs is independently hydrogen, lower alkyl, aryl, lower alkyicarbonyl, arylcarbonyl, 
aralkylcarbonyl, rieterocyctytcarbortyi, optionally substituted aminocarbonyl, lower alkoxycarbonyl or aryioxy- 
carbonyl; 

45 Rb is hydrogen, lower alkyl or halogen; 
and A is sulphur, oxygen, -NH- or -CH2-. 

The terms Mower alkyP and 'lower alkoxy' are used herein to mean straight or branched chain alkyl and 
alkoxy groups having up to 6, preferably up to 4, carbon atoms. 
The term 'cycloalkyl* is used herein to mean a single optionally substituted ring having up to 12 carbon 
50 atoms in the ring. 

The term 'aryl' is used herein to include optionally substituted carbocyclic aromatic groups, preferably 
having single or fused rings with 6 to 12 ring carbon atoms. Examples are phenyl and substituted phenyl. 
Examples of substltuents are one or more atoms or moieties selected from amino, nitro, hydroxy!, lower alkyl, 
lower alkoxy, halogen, trifluoromethyl, lower alkyl sulphonyl and carboxyl, and they may be located in any 
55 position on the aromatic ring system. 

The term 'aralkyr is used herein to include aryl groups, as defined above, linked to an alkylene group which 
suitably contains from 1 to 6 carbon atoms. The alkylene group may itself be optionally substituted by, for 
example, a further aryl group. Examples are benzyl and substituted benzyl. 

The term 'heterocyclyl is used herein to include optionally substituted single or fused ring systems having 5 
Go to 12 ring atoms, and comprising up to four hetero-atoms in the or each ring selected fr m oxygen, nitrogen 
and sulphur. The ring system may be aromatic or non aromatic, and examples are pyridyl, thienyl or imidazolyl. 

In a preferred group of compounds of formula (I), each of R 1f R 2i R 3 . R 5 and Re is independently hydrogen 
or lower alkyl, particularly methyl, and A represents sulphur. 
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The compounds of the invention have two potential chiral centres at the R4/R4' and R1/R2 substituted 
positions, and can therefore exist in more than one stereoisomeric form. The invention extends to all such 
forms and to mixtures thereof, including ail enantiomers. diastereomers, and race mates. 

The pharmaceutical ty acceptable salts f the c mpounds of formula (I), (when the compound contains a 
salifiable group) include acid addition salts with conventional acids such as hydrochloric, hydrobromic, boric, 5 
phosphoric, sulphuric and pharmaceuticalty acceptable organic acids such as acetic, tartaric, malete. citric, 
succinic, benzoic, ascorbic, methanesulphonic. ct-keto-glutaric, a-grycerophosphoric, and glucose-1 -phos- 
phoric acids. Preferably the acid addition salt is a hydrochloride. 

The compounds of the formula (I) and their pharmaceuticalty acceptable salts may also form solvates with 
pharmaceuticaUy acceptable solvents, and such solvates are included within the expression 'a compound of 10 
formula (I)' used herein. 

Salts of the compounds of the formula (I) which are not pharmaceuticaUy acceptable may be useful as 
intermediates in the preparation of pharmaceuticafly acceptable salts of compounds of the formula (I) or the 
compounds of the formula (I) themselves, and as such form an aspect of the present invention. 

According to a further aspect of the invention, the compounds of formula (I) may be prepared by treating a 75 
compound of formula (II) 



20 



25 

(II) 

in which R1, R2, R3, Rs, Re and A are as defined In formula (I) and W represents 

p 

-CH2- or - c 

(a) when W represents 

0 35 
-c-, with a compound of formula (111) 

(HI) 40 




30 



in which R4R4' represents ^N-R., ^CHR. or ^CFURb as defined in claim 1, or 

(b) when W represents -CH2-, with a compound- of formula (IV) 45 
where R4 and RV are ->N-Ra or -CR*R b as defined in formula (1), 
or with a diazoniurh salt containing an anion of formula (V) 
(N = N-Rcr (V) 

where Rc is as defined in formula (I), 

and thereafter if desired converting a compound of formula (I) thereby produced to a pharmaceuticaUy 5Q 
acceptable salt thereof or to a further compound of formula (I). 

The reaction is preferably carried out in an organic solvent, for example ethanol, and In the presence of a 
base, such as potassium carbonate or sodium hydroxide. The reaction preferably occurs at between room 
temperature and the boiling point of the solvent, and for a period of from about 15 minutes to 3 hours. 

The compounds of formula (I) may be converted into pharmaceuticaUy acceptable salts in conventional 55 
manner by, for example, treatment with an appropriate acid. 

Certain compounds of formula (I) may be converted to other compounds of formula (I) in accordance with 
known methods. For example, compounds of formula (I) in which R4 and R4' together represent «=N-R« may 
be converted to compounds in which R4 is -NH-R. and R4' is hydrogen by reduction using zinc in acetic acid. 

Generally speaking, It has been found that the latter compounds tend to be unstable, reverting to the 60 
unsaturated starting materials in the presence of air. However, the compounds can usually be stabilised by 
converting them to a salt form. 

A particularly preferred, and novel, process for converting a compound of formula (I) to another compound 
of formula (I) comprises treating a comp und of formula (la) 

65 
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10 




(la) 



in which Ri, R2. R3, R5. Re and A are as defined in formula (I), with a compound of formula (Va) 
15 Ra-NH 2 (Va) 

in which Ra is as defined in formula (I), 

to form a compound of formula (I) in which R4 and R4' are together the group - N-Ra. 
The compounds of formula (II) in which W is 

20 - c - may themselves be prepared by oxidising a compound of formula (Ha) 



25 



30 




(Ha) 



35 in which R1, R2, Rs, R6 and A are as defined in formula (I) and P is an oxidisabte protecting group, such as 
thioalkyt particularty thiomethyl. 

The compounds of formula (lla) in which A is sulphur may themselves be prepared by treating a compound 
of formula (VI) 

40 



45 




(VI) 



so in which R1, R 2 , Rs and Re are as defined in formula (I), P is as defined in formula 
Y is a leaving group, 
with a compound of formula (VII) 



, and 



H 2 N- N- C-OZ 
R 3 S 



(VII) 



60 



65 



in which R 3 is as defined in formula (I), and 2 is an alkyl group, preferably C1-6 aikyl, for example methyl ethyl or 
tertiarybutyl, or an ammonium or alkali metal ion. 

Y is preferably a halogen atom, an alkanesulphonyloxy group (such as methylsulphonyl xy) or 
arylsulphonyloxy (such as benzenesulphonyloxy or p-toluenesulphonyloxy). 

The reaction is preferably carried out in an organic solvent, for example ethanol, acetonttrile or 
dimethylformamide, at between room temperature and the boiling point of the solvent The reaction time may 
be decreased by employing a catalyst such as 
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The compounds of formula (Ila) in which W is 



c- and A is oxygen may be prepared by cyclising a compound f formula (VIII): 



R l R 2 



8 



^ / \ 

N OR 



8 



f 
I 

R- 



10 



15 



(VIII) 



in which Ri, R2, R3. Rs and Re are as defined in formula (I), P is as defined in formula (Ila), and Ra is an alkyl 
group, preferably Ci-e alkyl such as methyl or ethyl. The cydisation may be carried out in the presence of a 
base, such as sodium ethoxide, in a diluent or solvent, such as ethanol. at about ambient temperature. 
The compounds of formula (Ila) in which W is 



c - and A is -NH- may be prepared by treating a compound of formula (IX): 



O 

Ji 



R, 




so 



25 



30 



(IX) 



35 



in which R1, R2, R5 and Re are as defined in formula (I), P is as defined in formula (Ila), and Rs is as defined in 
formula (VIII) with a compound of formula (X): 

H2N-NH-R3 (X) 40 
in which Ra is as defined in formula (I). 

The reaction may be carried out in a diluent or solvent, such as ethanol, and suitably at a temperature up to 
the boiling point of the diluent or solvent. 

The compounds of formula (VI) may themselves be prepared by treating a compound of formula (XI) 

45 

O 

Y 



• 

R- 



(XI) 



50 



55 



in which R1, R2. Rs and Y are as defined in formula (VI) with a compound of formula (Xla) 
P.CH2COOR9 (Xla) 

in which P is as defined in formula (Ila) and Rg is an alkyl group, preferably Ci-e alkyl. eo 
The compounds of formula (XI) are known compounds (Kulkami etaJ., J. Pharm. ScL, 58, (7) 852-7, 1969) or 

can be made from these known compounds by known methods. 
The compounds of formula (Xla) are known compounds or are pre parable In analogous manner to the 

known compounds of formula (Xla). 
The compounds of formulae (VII) are known compounds, or are preparable In analogous manner to the 65 
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known compounds of formula (VII). 
Compounds of formula (VIII) may be prepared by treating a compound of formula (XII): 



P 



O 

OH 



10 O^N^\^ 
I 

R 



5 (XII) 

in which Ri, R 2 , Rs and Re are as defined in formula (I) and P is as defined in formula (I la), with an alky! 
carbazate of formula (XIII): 

0 

H 2 N-|I-C-OR 8 (XIII) 
*3 



in which R3 and Rs are as defined in formula (VIII). 
25 Compounds of formula (XII) may themselves be prepared by hydrolysing a compound of formula (VI) . 
Compounds of formula (IX) may be prepared by treating a compound of formula (XTV): 




(XIV) 

in which Ri, R 2f R s and Re are as defined in formula (I) and P is as defined in formula (Ha), with a compound of 
formula (XV): 
40 CI-C-ORs (XV) 
o 

in which Rs is as defined in formula (VIII). 

Compounds of formula (XIV) may themselves be prepared by treating a compound of formula (VI) with 
sodium azide, and reducing the thus formed azfde with hydrogen in the presence of a palladium/charcoal 
45 catalyst. 

Compounds of formula (X), (XIII) and (XV) are known compounds, or can be prepared from known 
compounds by known methods. 
Intermediate compounds of formula (II) in which W is 
o 

SO - c - are disclosed in EP-A-0303418, and some of those in which W is -CH2- are oenericaliy disclosed In 
EP-A-0052442. 

In general, compounds of formula (il) in which W is -CH2- may be prepared in an analogous manner to similar 
compounds which are disclosed in EP-A-0303418 and EP-A-0052442. 
In order to utilise the potential cardiotonic activity of the compounds of formula (I) the Invention also 
55 provides a pharmaceutical composition comprising a compound of formula (I), or a pharmaceutical 
acceptable salt thereof, and a pharmaceuticalty acceptable carrier. 

Such compositions are prepared by admixture and are suitably adapted for oral or parenteral administration, 
and as such may be in the form of tablets, capsules, oral liquid preparations, powders, granules, lozenges, 
reconstitutable powders, injectable and infusable solutions or suspensions or suppositories. Orally 
60 administrate compositions are preferred, in particular shaped oral compositions, since they are more 
convenient for general use. 

Tablets and capsules for oral administration are usually presented in a unit dose, and contain conventional 
excipients such as binding agents, filters, diluents, tabletting agents, lubricants, disintegrants, colourants, 
flavourings, and wetting agents. The tablets may be coated according to well known methods in the art. 
65 Suitable fillers for use include cellulose, mannitol, lactose and other similar agents. Suitable disintegrants 
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include starch, polyvinylpyrrolidone and starch derivatives such as sodium starch gfycollate. 

Suitable lubricants include, for example, magnesium stearate. Suitable pharmaceuticaily acceptable wetting 
agents include sodium lauryi sulphate. 

These solid oral compositions may be prepared by conventional methods of blending, filling, tabletting or 
the like. Repeated blending operations may be used to distribute the active agent throughout those 5 
compositions employing large quantities of fillers. Such operations are, of course, conventional in the art. 

Oral liquid preparations may be in the form of. for example, aqueous or oily suspensions, solutions, 
emulsions, syrups, or elixirs, or may be presented as a dry product for reconstitution with water or other 
suitable vehicle before use. Such liquid preparations may contain conventionai additives such as suspending 
agents, for example sorbitol, syrup, methyl cellulose, gelatin, hydroxyethytcellulose, carboxymethyl cellulose, 10 
aluminium stearate gel or hydrogenated edible fats, emulsifying agents, for example lecithin, sorbitan 
monooleate, or acacia; non-aqueous vehicles which may include edible oils), for example, almond oil, 
fractionated coconut oil, oily esters such as esters of glycerine, propylene glycol, or ethyl alcohol; 
preservatives, for example methyl or propyl p-hydroxybenzoate or sorbtc acid, and if desired conventional 
flavouring or colouring agents. 15 

For parenteral administration, fluid unit dose forms are prepared containing a compound of the present 
invention and a sterile vehicle. The compound, depending on the vehicle end the concentration, can be either 
suspended or dissolved. 

Parenteral solutions are normally prepared by dissolving the compound in a vehicle and filter sterilising 
before filling into a suitable vial or ampoule and sealing. Advantageously, adjuvants such as a local anaesthetic, 20 
preservatives and buffering agents are also dissolved in the vehicle. To enhance the stability, the composition 
can be frozen after filling into the vial and the water removed under vacuum. 

Parenteral suspensions are prepared in substantially the same manner except that the compound is 
suspended in the vehicle instead of being dissolved and sterilised by exposure to ethylene oxide before 
suspending in the sterile vehicle. Advantageously, a surfactant or wetting agent is included in the composition 25 
to facilitate uniform distribution of the compound of the invention. 

In addition such compositions may contain further active agents such as vasodilator agents and diuretics. 

As is common practice, the compositions will usually be accompanied by written or printed directions for 
use in the medical treatment concerned. 

The invention further provides a method of treatment or prophylaxis of heart disease In mammals, such as 30 
humans, which comprises the administration of an effective amount of a compound of formula (I), or a 
pharmaceutical ry acceptable salt thereof, to the sufferer. 

An amount effective to treat the disorders hereinbefore described depends on the relative efficacies of the 
compounds of the formula (I), the nature and severity of the disorders being treated and the weight of the 
mammal. However, a unit dose may contain from 1 to 1000mg, normally from 1 to 100 mg, for example 2 to 50 35 
mg, of the compound of the invention. Unit doses will normally be administered once or more than once a day, 
for example 2,3,4,5 or 6 times a day. more usually 2 to 4 times a day. such that the total daily dose Is normally in 
the range, for a 70 kg adult of 1 .0 to 2500 mg, more usually 50 to 2000 mg, for example 10 to 75mg, that is In the 
range of approximately 0.002 to 35 mg/kg/day. more usually 1 to 30 mg/kg/day, for example 0.15 to 1 
mg/kg/day. 40 

In an additional aspect of the invention there is provided a compound of formula (I) or a pharmaceuticaily 
acceptable salt thereof, for use as an active therapeutic substance, and in particular for the treatment of heart 
disease. 

Furthermore, the invention provides the use of a compound of formula (I) or a pharmaceutical^ acceptable 
salt thereof in the manufacture of a medicament for the treatment of heart disease. 45 

The following examples illustrate the preparation of compounds of the Invention, the descriptions Illustrate 
the preparation of intermediates, and the pharmacological data illustrate the activity of the compounds of the 
invention. 

Description 1 so 
5-(3,6-Dihydro-6-methyl-2-oxo-2H- 1 ,3,4-thiadiazin-5-yl-) - 1 ,3-dihydro-3,3-dimethyl-2H-lndol-2-one 

55 



(Dl) 60 



65 




7 



EP 0351213 A2 



A mixture of 38g (0.142mol) 5-(2*romo-1^xoprc>pyl)-1,3<liry^ 15.04g (0.142mo!) 

methoxy thiocarbonylhydrazine (ICA. Jensen, U. Anthonl, A. Holm, Acta. Chem. Scand., 23,1916,1969) In 815ml 
acetonrtrile was refluxed under stirring for 6.5 hours. After cooling in ice, the crude crystalline product was 
collected, washed with acetonltriie (2x50ml) and dried to give 15.23g of white crystals. 
Yield : 41<*to. 
m.p. : 270°C. 

IR (KBr) :v « 3/50; 3.200; 1,690; 1,640; 1.615; 1.495; 1,250; 1,200 cnr 1 . 

NMR (DMSOds) :6 - 147 ppm (oVJ-7.1Hz.3H.CHsCH); 354 (s^H,CH 2 CO); 4.70 (q^l-.7.1Hz,1H.CHCH 3 ); 
6.89 (d.J=7.9Hz, 1H,Ar); 7.66 (d,J-7.9Hz,1H,Ar); 7.68 (s,1H,Ar); 10.63 (s,1H,exch.D20,NH); 11.60 
(s,1H,exch.feO.NH). 

Example 1 

1 ,3-Dihydr o-5-(3.&-di hydro-6-methyl2-oxo-2H- 1 ,3,4-miadiazin-5^)-3-riydroxymT^ 



H 




(El) 



A mixture of 2g (7.3mmol) 1,3dihydro-5-(3,6-dihydro-6-methyI-2-oxo-2H-1 A4-thiadiazin^yl)-3H-indole-2 t 3 
(1 H)-diorte, 0.5g (7.3mmol) hydroxyiamine hydrochloride, 1g (7.3mmol) potassium carbonate and 50ml ethanol 
were refluxed for 2 hours. Yellow crystals were filtered off, triturated in water and dried under vacuum. Another 
crop of yellow crystals were obtained by adding water to the filtrate. 
Yield : 34<Vb. 

m.p. : 170°C. IR (KBr): v~ 3,200 (large); 1,725; 1.640; 1,615; 1,235 crrr"». 

NMR (DMSO-ds): 6= 1.47 (d,J«7.1Hz,3H,CHs-CH); 471 (q,J«7.1Hz,1H,CH3-CH); 6.96 (d,J-8.3Hz,1H.Ar); 
7.80 <d,J'-8.3Hz.1H.Ar); 8.47 (s.1H.Ar); 10.97 (s.lH.exch-DaO.NH) 11.63 (s.lH.exchJfcO.NH). 
(Multisolv): - 1,54 (d.J«7.2Hz.3H.CH3-CH); 4.53 (q,J-7.2Hz, IH.CHs-CH); 6.93 (d,J-8.2Hz.1H.Ar); 7.75 
(dd.J-8.2Hz, J'-1.7Hz,1H,Ar); 8.48 (d,J-1.4Hz,1H,Ar); 10.83 (s,1H, exch.D2O.NH); 11.49 
(s.1H.exch.D20.NH); 13.34 (s,1H,exch.D20,OH). 

Example 2 

1 >DihydrcK5-(3.6^rtydro^methyl-2-oxo-2H-1 ,3,4 miadiazjrH5-yl)-3-memoxyimino-2H^dot-2^>ne 



H 




(E2) 



Starting from 1.Mihydro-5-(3,6-dihydro-6-methyl-2-oxo-2H-1,3,4 thiadlazirv5-yl)-3H-mdole-2^ (1H)-dione 
and methoxylamine and following the method described in example 1 , afforded the desired compound. 
Yield : 62<W>. 
m.p. : 290°C. 

IR (KBr): v= 3,300; 1,745; 1,718; 1,615; 1,585; 1,295; 1.080; 1,025 cm-i. 
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NMR (DMSO-de): 6= 1.48 (d^-7.1Hz,3H,CH 3 CH); 4.23 (s t 3H f CH3O); 4.72 (q,J-7.1Hz,1H,CHs-<>!); 6.98 
(d,J«8.2Hz f 1H,Ar); 7.84 (dd^«8.2Hz.J'-1.5Hz ( 1H.Ar); 8.30 (d^J'-I.SHz.lH.Ar); 11.07 (s,1H,exch.D20.NH); 
11.68 (s,1H,exch.D 2 O.NH). 

Example 3 

O-Methyl 

2-[2 t 3^ihydro-5-(3,6Kfihydro-6-methy»-2-oxo-2H-1 3,4-tNadiazfrH5^yl)-2-oxo-1 H-tndot-3-ytidene)-hydrazine 
carbothioate 



10 




15 

(E3) 



20 



25 

A mixture of 1g (3.6mmol) 1 3^ihydi^5-(3,6-<l{hydr<>€-mettiy^2H3XCH2H-1 ,3,4-thiadiazirH6-yl)-3H-indole~ 
2,3 (1H)-dione. 0.38g (3.6mmol) methoxytNocarbonyl hydrazine tn 30ml ethanol were refluxed for 30 minutes. 
After cooling, filtration afforded the desired compound. 
Yield : 71<¥b (950mg). orange crystals. 

m.p. : 245°C. 30 
IR (KBr): v= 3.200; 3,150; 1.700; 1,650; 1.620; 1,490; 1,450:1,305; 1,220; 1,155 cnr 1 . 
NMR (DMSO-ds) : 6= 1.47 ppm (dJ-7.1Hz,3H,CH 3 CH); 4.17 (s^H.CHsO); 4.83 (qJ~7.1HzJH,CHs-CH); 
7.03 (d,J=8.3Hz,1H.Ar);7.87 (dd,J-8.3Hz,J'-1.8Hz,1H.Ar); 7.93 (s,1H,Ar); 11.57 (s,1H,exch.D20.NH); 11.69 
(s.1H,exch.D 2 O.NH); 13.51 (s.1H.exch.D20,NH). 



Example 4 

2-[2 t 3-Diriydrc-5-(3,6<iihydro-6-methyl-2-oxo-2H-1 ,3.4-thiadiazirb5-yt)-2-oxo-1 H«indol-3-yUdene}-hydraz!ne 
carbothioamide. 



35 



40 




45 

(S4) 



SO 



55 

A mixture of 1g (3.6mmol) 1 t 3^ihydro-5-(3,6-dihydr(>-6-methyt-2-oxo-2H-1 t 3,4-thladiazrn-5-y )-3H-indote- 
2.3 (1H)-dione, 0.33g (3.6mmol) thiosemicarbazide in 30ml ethanol were refluxed for 30 minutes. Filtration of 
the cooled resulting suspension, yielded the desired compound as yellow crystals. 
Yield : 79<Vb. 

m.p. : 300°C. 60 
IR (KBr): v- 3,250; 1,698; 1,648; 1.625; 1.608; 1,590; 1,485; 1,210; 1,140 cnr 1 . 

NMR (DMSO-de): 6- 1.52 (dJ«7.1Hz,3H,CH 3 -CH); 4 65 (q, J-7.1Hz ( 1H,CHCH3); 7.02 (d,J«8.3Hz,1H,Ar); 
7.81 (dd, J-8.3H2^-1.7Hz.1HAr); 8.12 (dJ'-lyWz.lH.Ar); 8.81 (s.1H,exch.D20,NH); 9.12 
(s,1H.exch.D 2 O.NH): 11.43 (s,1H, exch.D 2 O.NH); 11.70 <s,1H,exch.D20,NH); 12.41 (s,1H f xch.D2O.NH). 

65 
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Example 5 

5-(3.6-Pihydro-6Hnethy^^^ 3-phenylhydrazone : 




(E5) 



H 



A mixture of 1g (3.6mmol) 1 ^ihydro^(3,6Klihydro-6-methyt-2-oxo-2H-1 ,3/Mhiadiazir>-5-yt)-3H-indole- 
2,3 (1H)-dione, 0.4g (a7mmof) phenylhydraztne in 30ml ethanol was refluxed for 15 minutes. Filtration yielded 
950mg yellow crystals which were purified by column chromatography on silica (eluent : chloroform with 1<Vb 
methanol). 

Yield : 770mg (58%). 
m.p. : 296°C. 

IR (KBr): v- 3,150; 1,692; 1,615; 1,595; 1,560; 1.240; 1,150 cnr 1 . 

NMR (DMSO-de): 6- 1.50 ppm (d^-7.1Hz,3H,CH3-CH); 4.83 (q^«7.1Hz,1H,CHsCH); <m,8H,Ar); 
11J26 (s.1H,exch. DaO.NH); 11.64 (s.lH.exchXfeO.NH); 12.74(s,1H.exch.D20, NH-N).~ 

Alternative preparation 

400mg (4.3mmol) aniline in 10ml water containing 2J5m\ hydrochloric acid were diazotized at 0.5°C with a 
cold solution of 300mg (4.3mmol) sodium nitrite in 8ml water. This solution was added dropwise to a solution of 
1.0g (3-Ommol) 5-(3,6Klihydro-6-methyl-2-oxo-2H-1 ,3,4-ttiladiazH>5-yl)-1 ,3-dihydrc-2H-tndc4-2-one in 20ml 
ethanol and 20ml DMF. The mixture was stirred 1 hour at room temperature. The precipitate was filtered off, 
washed with methylene chloride and methanol- and dried under vacuum. 
m.p.,IR,NMR were identical to those of the product obtained by the previous method. 

Example 6 

1 ,3^Dihydro^(3.6Klihydro^6-methyl-2-oxo-2H-1 t 3,4-thiadia2in-5-yl)^henylimtno-2H-indol-2-one 




(E6) 



/ 

H 



A mixture of 2g (7.3mmol) 1.3Klihydro-5-(3,6-dihydro-6meth^^ 
( 1 H>-dione and 0.68g (7.3mmol) ankiline in 50ml ethanol was refluxed for 1 hour. After cooling, yellow crystals 
were filtered off and dried at 40°C under vacuum. 
Yield : 78<Vb (as a mixture syn + anti). 
m.p. : 290°C. 

IR (KBr): v- 3,200; 1,769; 1,735; 1,645; 1,615; 1,485; 1,305 1,205 cnr'. 

NMR (DMSO-de): mixture of syn + anti: 6«1.27 ppm (d.J-7.1 Hz,3x0.72H,CH3-CH); 1.48 
(d.J-7.1H2.3x0^8H,CH3CH); 4.07 (qJ-7.1Hz,0.72H.CH3CH); 4.80 (q,J=7.1Hz.0^H.CH3CH): 6.7-8.1 (m 
8H.Ar; 11.2 (m.1H,exch.D 2 O.NH); 11.57 (m.0.72H,exch.D 2 O,NH); 11.68 (m,0.28H,exchi>2O.NH). 
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MS : 18^8.51.77^18^3^^1^.322^3.^^ 352.Motecu.ar ion : 350.0823 (Theoretical 
350.08374 for C18H14N4O2S). 

Alternative method Jk .„ ^ mD ^ui.C)^fv2H-1 34-thiadla2irt^)-1,3Kflhydrc>-2rWndol-2^ne in 

20g (76mmoles) j* 3 ;*****^^ were added portions***. 

obtained by the previous method. 



10 



Example 7 

^■» 3 6^ihvdro^methyi-^o-2H-1 .s.^th^ia^m^D-l Wndole-2.3^one 3-hydrazo. 

H 




20 

(E7) 



25 



Yield : 14%. 

Example 8 

1.3-Dihvdr<>-5-(3^ 
hydrochloride 

45 




SO 

(E8) 



55 



kept under argon since it reverts to the starting material in presence of air 

^ecrvstais of the free base were suspended in a 1/5 mixture of methanol/ethyi ether (30ml) andab ut 5ml of 
I^Ssoltrtfon^ HCI gas in ethylether were added. After 1 hour of stirring, th white precipttat was 



€0 
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tittered off, washed wtth ether and dried. 
Overall yield : 730mg (66<Vb). 
m.p. : 335°C (hydrochloride); 164°C dec (free base). 
Hydrochloride : IR (KBr)rv- 3,400 3,200; 1,735; 1,625; 1,500 cnr 1 . 
5 NMR (DMSO-de): 6- 1.43 ppm (d^-7.1Hz,3H,CH8-CH); 3.38 (q, J«7.1Hz,1H.CH3-CH); 5.17 (S.1H.NHCH); 
5.36 (m,exch.D20,HCI+ NH Ar); 63-6.6 (m^H.Ar); 6.9-7.1 (m t 3H^Vr); 7.6-7.7 (m,2H, Ar); 10.81 
(s.1H,e*ch.DfeO,NH); 1135 (s.1H,exch.D20,NH). 

Example 9 

10 

r5-(3,6-Dlhydro-6-rnetriy^2-<>xo-2H-1 ,3,4-thiadiazin-5-ylH ^rtydro-2^xo^H^ck)l-3^o^ne]^ropane^ini- 
trile 



H 




H 



2$ 



500mg (1 .Bmmol) 1 ^ihydrcH5-(3,6^ihydro-6-rTOtriyl-2-oxo-2H-1 ,3,4^thiadiazin-&^l)-3H-lndole-2 v 3 
(1H)-dione, 0.73g (6ep.) malononitrile In 50ml ethanol were stirred at room temperature for OS hour. The 
30 precipitate was filtered and dried under vacuum. Dark violet crystals, 
yield : 73%. 
m.p. : 276°C. 

IR (KBr): v- 3,450; 3,100; 2^40 (weak); 1,745; 1,642; 1,622; 1,600; 1,305; 1,205 cnr 1 . 
NMR (DMSO-de): 8- 1.49 ppm (d,3H^-7^Hz,CH 3 -CH); 4.68 (q,1HvJ-7^Hr,CH 3 CH); 7.02 
35 (d,1HJ-8.4.Hz,Ar); 7.94 (dd,J =8.482,^1.2^,1^); 11.47 (s,1H,exch.D 2 0,NH); '-1.77 
(s,1H,exch.D20,NH). ~ 

Example 10 

40 1 ,3,-Dihydro^(3,6Kfihydro^6^tr^ 
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(E10) 



A mixture of 1g (3.8mmol) 5-(3,6Kiihydro-6-methyl-2^xo-2H-^ 
2H-mdol-2-one l 0.4g (3.8mmol) benzaidehyde and 0.05g (0.5mmol) piperidine in 5ml methanol was refluxed 
with stirring for 45 minutes. After cooling at room temperature a precipitate was collected, washed with 
methanol and dried to give 1.1g of yellow crystals. 
Yield : 83%. 
m.p. : 263°C. 

IR (KBr) : v: 3,300; 1,690; 1,650; 1,615; 1,200 cm" 1 . 

NMR (DMSO-de): mixture of E/Z (about 70/30) 8 - 1.44 ppm (d^-7.1Hz,3x0.7H,CH 3 CH); 1.53 
(d^-7.1Hz3x0.3H,CH 3 CH); 451 (qJ-7.1Hz,0.7H.CHCH 3 ); 4.77 (qJ-7.1Hz f 0^H,CHCH^); 6.90-6.45 
(rn.9H.Ar and Ar-CH- ); 10.91 (s,0.3+0.7H.exch. D 2 O.NH); 1157 (s f 0.7H f exch.D2O,NH); 11.66 (s,0.3H,exch. 
D 2 O.NH). ~ 



1 .3 t -Dihydro-5-(3,&-dihydro-6-metrtyl-2-oxo-2H-1 ,3,4~thiacKazirt^^3-phenoxy^ 



Starting from 1.3^ihydrc>^(3,6^ihydrc^-methyl-2^^ 
and phenoxylamine, and following the method described In Example 1, the desired compound was obtained. 
Yield : 41%. 
m.p. : 212°C. 

IR (KBr) : v « 1,735; 1,615; 1,595; 1,485; 1,300; 1.195 cm" 1 . 

NMR (DMSO-de): 6= 1.51 (dJ-7Hz.3H.CH 3 CH); 4.79 (q.J«7Hz,1H,CHCH 3 ); 7.04 (d,J=8Hz,1H,Ar); 7.2-7.6 
(m,5H,Ar phenyl); 7.94 (dd,J.8Hz,J'-17Hz.1H,Ar); 8.51„ (dJ'-1.7Hz.1H.Ar); 115 (m.1H.exch.D 2 O.NH); 
11.7 (m.1H.exch.D20,NH). 



Example 11 




(Ell) 



Example 12 
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5~(3,6^irtydro-6-metrryl-2-oxo-2H-1 ,3,4-truadiazin-5-y1H H-indole-2,3-dione 
3-[2-(aminomethanimino)hydrazone] 



5 




10 



(E12) 



15 



H 



Starting from 1 ,3^ihydro^(3,6-dihydro-6-methyl-2-oxo-2H-1 .S.^thiadlazirh^ylJ-aH-tndole-^aCI H)-<Jione 
and amirtoguanidine bicarbonate and following the method described in Example 1, the desired compound 
20 was obtained. 
Yield : 47%. 
m.p. : 225°C dec. 

IR (KBr) : v - 3,300; 1,690; 1,610; 1,470; 1,430 cm" 1 . 

NMR (DMSO-ds): 8 - 1.47 <d^-7.1Hz,3H.CH3CH); 4.67 (q f J-7.1Hz.1H ( CH 3 CH); 6.76 (s.3H,exch.D20 
25 NH.NH 2 ); 6.88 (<W=8.2Hz,1H,Ar); 7.68 (dd,J«8.2HzJ'«1.8Hz,1H,Ar); 8.74 (d,J'-.1.8Hz f 1H,Ar); 
10.48(s,1H,exchJD 2 O,NH); 11.56 (s,1H,exch.D 2 0,NH). 

Example 13 

30 5-(3,64Jihydro-6-methyl-2-oxo-2H-1 ,3,4-thiadiazin-5-yl)-1 H-tndote-23-dione 
3-[2-(4,5-dihydro-1 H-24midazolyi)hydrazone 



Starting from 1,3^ihydro-5-(3,6^ihydrc^mem^^ 
50 and 2-hydrazmo-2-imidazolin hydrobromide and following the method described in Example 1, the desired 
compound was obtained. 
Yield : 41%. 
m.p. : 243°C dec. 

IR (KBr) : v : 1,680; 1.610; 1,510; 1,165 cm" 1 . 
55 NMR (DMSO-de): 5 - 1.49 (dJ«7.1Hz,3H,CH 3 CH); 3.34 (s, 4H.NCH2CH2N); 4.58 {q^=7.1Hz t 1H,CH 3 CH); 
6.88 (d. J-8.3Hz.1HAr); 7.5-7.7 (m, containing at 7.63,s,2H, exch.D z O,NH,NH ; and 
dd.J-8.3Hz f J'=1.7Hz,1H,Ar); 8.72 (d,J' = 1.7Hz,1H,Ar); 1050 (s,1H,exch.D20,NH); 1158 
(s.1H.exch.D20.NH). ~ 

60 Example 14 

1 .3-Dihydro-5-(3,6Kfihydrcv6-methyl-2-oxo-2H-1 ,3.4-thiadiazin-5-vl)^4Ki^ 



45 




(E13) 



H 



dol-2-one 
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\ 




5 

(E14) 

10 



I 

H 



Starting from 1.3«lirtydro-5-(3,6^hydro-6-meth^ 15 
and N,N-dimethyl p-phenylene diamine and following the method described in Example 1, the desired 
compound was obtained. 
Yield : 610/b. 
m.p. : 261 °C 

IR (KBr) : v = 3.200: 1.740: 1.610: 1.S65 cm* 1 . 20 
NMR (DMSO-de). Mixture of two isomers in a ratio of about 45/55 

A (major isomer) : 1.36 (d.J-7J2Hz,3H,CH3CH); Z99 (s,6H.CHsNCH3); 4.30 (q^-7.2Hz.1H.CHsCH); 6.6-8.0 
(mTH.Ar); 11.10 (m,1H.exch.D20,NH); 11.65 (m,1H,exch. D20.NH). 

B (minor isomer) : 148 (d^«7.1Hz,3H,CH 3 CH); 3.02 (s.6H.CteNCHa); 4.79 (qj- 7.1 Hz/I H/)H 3 CH); 6.6-8.0 
(m.7H,Ar): 11.10 (m,1H,exch.D 2 0 ( NH); 11.65 (m.lH.exch. D 2 O.NH). 25 

Example 15 

Methyl 

2-[2,3^jhydro^(3.6-c5hydro-6-metr^ 30 
carboxytate 




35 



(S15) 40 



45 

Starting from 1.3-diriydrc-5-(3.6-dihydro-6^nethyl-2-oxo-2H-1,3,4- miadtaztn-5-yf)^H-bxk>le-2,3(1 H)-dione 
and methytcarbazate and following the method described in Example 1, the desired compound was obtained. 
Yield : 33<*b. 

m.p. : 201 °C 50 
IR (KBr) : v - 3.200; 1,735; 1,610; 1,525; 1,180 cnr*. 

NMR (DMSO-de): 6 - 1.50 (d^-7.0Hz,3H,CH 3 CH); 3.64 (s t 3H. CHsO); 4.81 (q < J=7.0Hz ( 1H f CH 3 CH); 6.97 
<d.J=8.3Hz.1H.Ar); 7.84 (d.J = 8.3Hz.1H,Ar); 8.34 (s,1H, Ar); 11.02 (s,1H,excruD20,NH); 11.25 
(s.1H,exch.D 2 O.NH); 11.70 (s,1H.exch.D 2 O.NH). 

55 

Example 16 

1 ,3-Dihydrc^(3,6^iriydro-6-rnethyl-2-oxo-2H-1 ,3,4~thiadiazln-5^-)^(2^ttrophenylmetr^ 
2-one 

so 
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N'O, 




(E16) 



/ 

H 



15 Starting from 5-(3,6KJihydro-6-meth>1-2-oxo-2H-1 ,3 f 4-thiadiazin-5-yl)-1 ,3-dirrydro-2H-indol-2-one and 2 
nrtro benzaldehyde and following the method described in Example 10, the desired compound was obtained. 
Yield : 33%. 
rap. : 258°C 

!R (KBr) : v - 3,200; 1,710; 1,645; 1,605; 1,520 cm' 1 . 
20 NMR (DMSO-de): 8-1.33 (dJ-7.1Hz.3H.CH 3 CH); 4.35 (dJ-7.1Hz,1H,CH 3 CH); 6.9-8.4 (m.8H including 1H 
vinyl at 7.33 ppm.3H.Ar and 4H phenyl ring); 10.97 (s,1H, exch.D2O.NH); 11.53 (s.1H,exch.D 2 0,NH). 

Example 17 

25 1 >Dihydro^(3,6^iriydro-6^ethyl-2-<)xo-2H-1 ^,4-thiadlazlrt^yl)^r(2-rrydroxypheriyl)mem^ 

dol-2-one 




(E17) 



Starting from 5-(3 l 6^hydro-6-rnethyl-2-oxo-2H-1 ,3,4-thiadiazin-5-y1)-1 ,3-dihydro-2H-indol-2-one and 2-hy- 
droxy benzaldehyde and following the method described in Example 10, the desired compound was obtained 
Yield : 62<Vb. 
45 m.p. : 233°C 

IR (KBr) : v - 3.200; 1,680; 1.640; 1.610; 1.455; 1,225 cm" 1 . 

NMR (DMSCMJ 6 ):& - 1.45<d^-7.1Hz,3H,CH 3 CH);4.50 <q,J«7.1Hz t 3H.CH 3 CH);6.&*.1 (m,8H Including 4H 
phenyl. 3H,Ar and IH.vinyl); 10.26 (m,1H,exch.D 2 0,OH); 10.82 (s,1H,exch.D 2 0,NH); 11.55 
(s.1H.exch.D20,NH). ~ ~ 

50 

Example 18 

1 >Dir^ro>5-(3.6^ihydr(>-6~rnethyl>2-oxo>2H-1 ,3,4-miadiazin-5^)-3-(4-^^ 
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5 

(E18) 

10 



Starting from 5-(3,&-dihydro-6-methyl-2-oxo-a+-1 ,3,4-thiadiazirvH5-ylM ,3-dIhydro-2H-indol-2-one and py- 15 
ridine 4-carboxaldehyde and following the method described in Example 10, the desired compound was 
obtained. 
Yield : 85<Vb. 
m.p. : 319°C 

IR (KBr) : v = 1,690; 1,600; 1,200 cm" 1 . bo 
NMR (DMSO-de): 6 - mixture of two isomers Z and E in a ratio of about 40/60 

1.42 (d,J=6.3Hz,3H,CH3CH ( major isomer); 1.52 (d, J«6.3Hz^H,CH3CH, minor isomer); 4.52 
(q,J«6.3Hz,1H ( CH3 CH, major isomer); 4.75 (qJ»6.3Hz,1H,CH3CH, manor isomer); 6.9-8.8 (m t 8H including 
IH.vlnylic. 3H,Ar and 4H, pyridine); 1038 (s,1H,exch.D 2 0,NH); 11.57 and 11.67 (2s.1H,exch.D 2 0,NH2 isomers). 

26 

Example 19 

1>Kriydro^(3.6-olhydro^-met^ 




30 



(E19) 



/ 



H 

40 

Starting from 5-(3,6-dihydro-6-metrtyl-2-oxo-2H-1 ,3,4-thiadiazin-5-yl)-1 f 3-dihydro-2hWndoh2-one and py- 
ridine 3-carboxakJehyde and following the method described in Example 10, the desired compound was 
obtained. 

Yield : 754*. m.p. : 285°C IR (KBr) : v - 1.690; 1,650; 1,615; 1,210 cm' 1 . NMR (DMSCHfe): mixture E+Z in a 45 
ratio of about 1 to 1. 1.43 (dJ-6.7Hz,3H.CH 3 CH. isomer A); 1.53 (d,J-6.7Hz.3H CHsCH,isomer B); 4.52 
(q,J « 6.7Hz, 1 H.CHaCHjsomer A) ; 4.76 (q,J =■ 6.7Hz, IH.CHsCH, isomer B); 6.9-9.3 (m,8H including 1H vinyl, 4H 
pyridine and 3H Ar); 10.96 (s,1H. exch.D2O.NH); 11.57 and 11.67 (2s,1H,exch.D 2 0,NH isomer A and B). 

Example 20 50 

1 ,3-DihydrcH5-(3,6Klihydro-6HTiet^ 




H 
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Starting from 5-(3,&KJiriydro^methy^2K>xo-2H^ and py- 

ridine 2-carboxaJdehyde and following the method described in Example 10, the desired compound was 
obtained. 
Yield : 77%. 
m.p. : 296°C 

IR (KBr) : v - 3,150; 1,700; 1,635; 1,610 cnr'. 

NMR (DMSOds): 8 - 1.61 (d^-7.1Hz,3H,CH 3 CH); 4.69 g,J -7.1Hz, IH.CHsCH); 6.96 (d,J=8.3Hz,1H,Ar); 
7.48-8.04 (m,5H including 2H Ar, 1H vtnylic and 2H pyridine); 8.9-9.0 (m.lH.pyridine); 9.74 (s,1H,pyridine); 10.91 
(s,1H f exch.D 2 0,NH); 11.64 (s.1H.exch.D 2 O.NH). 

Example 21 

5-(3,6>Dlrtydro-6-methy^2-oxo-2H-1 ,3 t 4-thiadiazirH5-yl)-1 H-indole-2.3-o1one 3-[(4-rnethyl)phenylrrydra2one1 




(E21) 



A mixture of 1.5 g (4.3 mrnol) 1 ,3^ihydrcH5>(3,6^rtydro-6-methy^2-oxo-2H-1 ^,4-thiac«azln-5-yl)-3-pheny- 
limino-2H-indol-2-one, and 0.75g (4.5 mmol) 4 methytphenyl hydrazine hi 20 ml acetonftrile was refluxed 2 
hours. The mixture was cooled, filtered off and the residue was washed with hot 1/1 methanol/water. After 
drying under vacuum orange crystals were obtained. Yield : 92<Vb 
m.p. : 285°C 

IR (KBr) : v - 1,680; 1.620; 1,550; 1,240 cnr 1 . 

NMR (DMSO-de): 8 - 1.50 (d^-7.1Hz,3H.CH 3 CH); Z29 <s.3H,CHsAr) ; 4.85 (q^-7.1Hr,1H,CHsCH); 7.00 
(dJ-8.3Hz.1HAr); 7.20 (d.AB,J-8.4Hz.2H.phenyl); 7.39 (dABJ=84HzJ2H,phenyl);~ 7.73 
(dd,J = 8.3Hz^ = 1.8Hz,1H. Ar); 7.99 (d,J-1.8Hz.1H,Ar); 11.26 (s.1H,exch.D 2 0,NH); 11.66 
(s.1H,exch.D20.NH); 12.74 (s.1H,exch.D 2 O.NH). ~ 

Example 22 

5-(3,6-Dihydro^6-methyl-2-oxo-2H-1 ,3,4-thiadiazin-SAi)-1 H^ndde-2,3<fione 3-[(phenylmethyl)hydrazone1 




Starting from 1 .3-dihydro-5-(3,6-dihydro^-methyl-2-oxo-2H-1 ^.4^thiadiazir^yl)-3-phenylirnino-2H-indol- 
2-one. and benzylhydrazine dihydrochloride and following the method described in Example 21 the desired 
compound was obtained. 
Yield : 24% 
rap. : 202°C 

IR (KBr) : v ~ 3.200; 1,665; 1,605; 1,550 cm- 1 . 
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NMR (DMSO-de): 8 - 1.46 (d^=7.0Hz.3H.CHsCH); 4.7-4.8 (m,3H^rCH 2 + CHCH 3 ); 6.94 
(dJ-83Hz.1H.Ar); 7.2.7.4 (m.5H,phenyl ring); 7.64 (d.J-e.3Hz,1H,Ar); 7.80 <s,1H, Ar); 11.03 
(s.1H.exch.D20.NH); 11.37 (s,1H,exch.D20.NH); 11.61 (s.1H f exchD 2 O.NH). 

Example 23 5 

Eth ylfff2.3^ftiYdr^ 
oxy]acetate 

10 




(E23) 



20 

Starting from 1 f 3^ihydro-5-(3 1 S-dihydro^-methyt-2-ox(>.2H-1 ^.4-tWadlazin^y1)^phenylimlnc>*2H-indo*- 

2- one, and ethyl aminooxyacetate and following the method described In Example 21 , the desired compound 
was obtained. 

Yield : 64<Vb 

m.p. : 118°C 25 
IR (KBr) : v - 3.200; 1,740; 1,610; 1,210 cm* 1 . 

NMR (CDCla): 6«1.32 (t^«7^Hz,3H,CH 3 CH 2 0); 1.67 (<U-72Hz,3H,qj3CH); 4.1-4.4 (m.q + 
t3H.CH 3 CH20 and CH 3 CH); 5.07 (s^.OCHzCO); 6.97 (cW-8.4Hz.1H.Ar); 7.77 
(oUJ-8.4Hz,J , =1.9Hz l 1H f Ar); 8.40 (d^'-1.9Hz,1H, Ar); 9.10 (m,2H,exch.D20,NH,NH). 

Example 24 

5-(3 t 6^Dihydro^6-methyl-2-oxo-2H-1 ,3,4,-thiadiazin-5^yl-)-1 mndole-2,3-dione 

3- [4-(1 ,1-dimethyiemyl)phenythydrazonel 




40 

(E24) 

45 



/ 
H 



50 

Starting from 1.3^ihydrc>^(3,6^hydrc>-6^th^^ 
2-one, and 4t-butyl phenyihydrazine hydrochloride and following the method described in Example 21, the 
desired compound, was obtained. 
Yield : 83% 

m.p. : 299°C 65 
IR (KBr) : v - 3.200; 1,680; 1.635; 1.615; 1.550; 1.180 cnr 1 . 

NMR (DMSO-de): 5 - 1.29. (s.9H t t-Bu); 1.50(d,J~7.1Hz,3H, CH3CH); 4.82 (q,J-7.1Hz.1H,CH3CW); 7.00 
(d.J~8.3Hz.1H, Ar); 7.41 (s.4H.ArtBu); 7.72 (d,J-8.3Hz.1H.Ar); 7.99 s.1H,Ar); 11.26 <s,1H,exch.D 2 0,NH); 
11.66 <s,1H,exch. D 2 O.NH); 12.77 (s.1H,exch.D 2 O.NH). 

60 

Example 25 

5-(3,6-Dihydro-6-methyi-2-oxo-2H-1 ,3,4-thiadiazirv-5-yt)-1 H-indote-2.3-dione 3-(cycJohexyihydrazone) 

65 



19 



EP 0 351213 A2 



10 



5 




(22S) 



15 Starting from 1 ><flhydro-5>(3 t 6-dlhydr(>6-rnethy»-2-oxo-a+-1 ,3,4-thladb2ln-5^)^henyUnrHno-2H-indo*- 
2-one. and cyctohexylhydrazine and following the method described in Example 21, the desired compound 
was obtained. 
Yield : 54% 
m.p. : 217°C 

20 IR (KBr) : v - 3,150; 1,675; 1,635; 1.545; 1.190 cm" 1 . 

NMR (DMSO-de): 5 » 1.0-2.1 (m,13H,including cyclohexyl ring and d, at 147 ppm, J-7.1Hz£H,CHsCH); 
3.5-3.7 (m, 1H.CHNH); 4.78 (qJ~7.1Hz,1H.CH 3 CH); 6.95 (d,J«8.2Hz, 1H,Ar); 7.64 
(dd.J=8.2Hz,J'=1.6Hz,1H t Ar); 7.80 (d. J'-I.eHz/IH.Ar); 11.03 (s.1H,exch.D20,NH); 11.16 (d. 
J=5.3Hz.1H.exch.D 2 O.NH); 11.61 (s.lH.exch.CbO.NH). 

25 

Example 26 

5-(3.6-Dihydro-6-methyl-2-oxo-2H-1 t 3,4-thiadiazin-5-yl)-1 H-indoje-2.3-dione 3-(methyiphenylhydrazone) 



45 Starting from 1 ,3-dihydro-5-(3 t 6-dihydro-6-methy^2-oxo-2H-1 ,3,4-thiadiazin-5^)-^)henylimlno-2H-<ndo»- 

2- one t and 1-methyt 1-phertylhydrazine and following the method described in Example 21, the desired 
compound was obtained. 

Yield : 47<Vb 
m.p. : 260°C 

50 IR (KBr) : v « 1,690; 1.605; 1,540; 1,490 cnr 1 . 

NMR (DMSOda): 8 - 1.49 <d^-7.1Hz,3H.CH 3 CH); 3.91 (s,3H,NCH 3 ); 4.83 <q,J- 7.1 Hz/I H.CHsCH); 6.9-8.0 
(m.8H.including 5H.phenyl ring and 3H.Ar); 11.1 (m.1H.exch.D 2 O.NH); 11.6 (m,1H,exch.D20.NH). 

Example 27 

55 

5-f3 t 6-Dihydro-6-fnethyl-2-oxo-2H-1 ,3,4~thiadiazin-S-yl)-1 H-indole-2.3-dione 

3- I(3,4-dichiorophenyl)hydrazone 



30 




(E26) 
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/ 

H 



Starting from 1 ^iro^ro^(3.6^r^n>-6^tr^2^x(>-2H-1 A4-mladiazm-5-yl)-3-phenyiimin(>-2HHndol- 
2-one, and 3,4-dlchk>rophenyl hydrazine and following the method described in Example 21, the desired 
compound was obtained. 
Yield : 53Q/b 
m.p. : 295°C 

IR (KBr) : v = 1,675; 1.625; 1,560; 1.475 cm" 1 . 

NMR (DMSO-de): 6 - 1.49 (dJ-7.1Hz£H,CH3CH); 4.84 (qJ-7.1Hz.1H.CH 3 CH); 7.00 <d,J-8.3Hz,1H.Ar); 
7.4-7.8 (m,4H t 3H phenyl ring + 1H Ar); 8.02 ts.1H.Ar); 11.32 (s t 1H.exch.D20 t NH); 11.67 
(s.1H.exch.D20.NH);12.63 (s. IH.exch.D2O.NH). 

Example 28 

5-(3,6-Pihydro-6HTttthyl2-oxo^ 




(E28) 



Starting from 1 .3>dihydro-5-{3,6-dihydro-6-methyt-2-oxo-2H-1 ,3,4-miadiazirv^)^her^44rrtno-2HHrKlo^ 
2-one. and 4-methoxyphertyl hydrazine and following the method described in Example 21. the desired 
compound was obtained. 
Yield : 9Wo 
m.p. : 273°C 

IR (KBr) : v « 3.200: 1,680; 1,645; 1.620; 1.560 cm" 1 . 

NMR (DMSO-de): 6 - 1.50 (d^-7.0Hz,3H,CH 3 CH); 376 (S.3H.CHSO); 4.83 (q^-7.0Hz.1H.CH 3 CH); 6.9-7.1 
(m.3H 2H phenyl + 1H Ar); 7.43 (d^B^-9.0Hz^H,phenyl); 7.71 dd^-8.3Hz^-1.7Hz.1H>r); 7.98 
<d,J'-17Hz.1H.Ar); 11.22 <s.1H.exch.D20.NH): 11.65 (s,1H.exch.D 2 O.NH); 12.77 (s,1H,exch.D20,NH). 

Example 29 

5-(3 ) 6-Dihydro-6-methyi-2-oxo-2H-1 ,3,4-thtadiazin-5-yl)-1 H-indote-2,3-dione 3-f (4-crtioro)phenylhydrazone1 
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(E29) 



15 

Starting from 1>dihydro^(3,6Kii^^ 
2-one, and 4-chk>rophertyi hydrazine and following the method described in Example 21, the desired 
compound was obtained. 
Yield : 70% 
20 m.p. : 283°C 

IR (KBr) : v = 1,690; 1,620; 1,560 crrr 1 . 

NMR (DMSO-de): 6 - 1.50 (dJ«7.0Hz^H,CH 3 CH); 4.84 (q^~7.0Hz,1H t CHsCH); 7.01 (d,J-8.3Hz,1H,Ar); 
7.4-7.6 (nMH.phenyl); 7.75 (dd f J-8.3Hz^-1^Hz,1H f Ar); 8.00 (dJ'-8^Hz i 1H^r); 11.30 
(s.1H,exch.D20,NH); 11.67 (s,1H,exch.D20,NH);12.69 (s.lH.exch.teO.NH). 

25 

Example 30 

5-(3,6-Pihyote6^thy^2H>x^ 3-[(4-fluoro)phenylhydrazone] 



30 




(S30) 



H 



Starting from 1 ,3KJihydro-5-(3,6-dihydro-6-methyl-2-oxo-2H-1 ,3,4-thiadiazin-5-yi)-3-phenyHmino-2H-indol- 
2-one, and 4-fluorophenyl hydrazine and following the method described in Example 21, the desired 
compound was obtained. 
Yield : 64<Vb m.p. : 291°C 
so IR (KBr) : v - 3,200; 1.695; 1.620; 1,565, 1,520; 1.150 cirri, 

NMR (DMSOde): 6 « 1.50 (d^=7.0Hz.3H.CH 3 CH); 4.84 (q, J-7.0Hz,1H.CH3CH); 7.01 (d^l~8.3Hz t 1H>Vr); 
7.24-7-29<m, 2H.phenyl); 750-7.60 (m,2H,phenyl); 7.74 (d,J«=6.3Hz, 1H,Ar); 8.00 (s,1H.Ar); 11.28 
(s.1H,exch.D 2 0,NH); 11.67 (s,1H.exch.D 2 O.NH); 1270 (s.lH.exch.DgO.NH). 

55 Example 31 

5-(3.6-Dihydro^metrryl-2K>xo-2H-1,3,4-^ 3-[(2-trtfluoromethy1) 
phenythydrazone] 
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Starting from 1 ,3^hydro-S-(3,6^lhydrc>^nethyl-2-oxo-2H-1 ,3 f 4-thladtazin-5^)^pherrylimino-2l+-lndoi- 15 
2-one, and 2-trffluoromethyl phenyl hydrazine and following the method described In Example 21 , the desired 
compound was obtained. 
Yield : 44% 
m.p. : 304°C 

IR (KBr) : v « 3,200; 1,700; 1.610; 1.470, 1,160; 1.115 cnr 1 . a? 
NMR(DMSO-d6):6 = 1.51 (d,J - 7.1 Hz,3H,CHsCH); 4.83 (q, J- 7.1 H^1H ( CHsCH); 7.0-8.1 (m,7H,including 4H 
phenyl ring and 3H Ar) ; 11.42 (s,1H,exch.D 2 0,NH); 11.68 (s,1H,exch.D 2 O.NH); 13.28 (s t 1H,exch.D 2 O.NH). 

Example 32 

25 

5-(3,6-Dihydro-6-methyt-2-oxo-2H-1 ,3,4-thiadiazin-5-y1)-1 H-4ndole-23-dione 3-(pentafluorophenyihydrazone) 




Starting from 1 ,3-dihydro-5-(3,6-dihydro-6-methyl-2-oxo-2H-1 ,3,4-miadiazin-5^)-3^ertytimirK>-2H-tndo*- 
2-one, and pentafluorophenyl hydrazine and following the method described in Example 21, the desired 45 
compound was obtained. 
Yield : 92% 
m.p. : 285°C 

IR (KBr) : v - 3,250; 1.700; 1,620; 1.600, 1,545; 1,525 cnrr'. 

NMR (DMSO-ds): 6 = 1.47 <d,J«7.1Hz,3H,CH 3 CH); 478 (q, J«7.1rte,1H,CH 3 qfl; 7.02 (d,J-8.3riz,1H,Ar); 50 
7.77 (dJ=8.3Hz,1HAr); 7.88 <s.1H.Ar); 11.47 (s.1H,exch.D 2 O.NH); 11.65 (s,1H,exch.D20,NH); 12.51 
<s,1H.exch.D 2 0,NH). ~ 

Example 33 

55 

5-(3.6-Dihydro-6-methyl-2-oxo-2H-1 ,3,4-thiadiazin-5-yl)-1 H-lndole-2,3-dione 3-[4-(methylsutfonyl)phenyl 
hydrazone] monoacetonmile complex 
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25 



Starting from 1 3^ihydro^(3,6Kllhydro^^etr^2-oxo-2H-1 ,3,4-tWadfazJrH5^)-3-^ny!lrnino-2H-indol- 
2-one, and 4 methylsutfonylpheny&iydrazjne and following the method described in Example 21. the desired 
compound was obtained. 
Yield : 90% 
m.p. : 232°C 

This desired compound was crystallised as a complex with 1 equivalent of acetonitrile 
IR (KBr) : v - 3,250; £250 (CH 3 CN); 1,690, 1,620; 1.600; 1.560; 1,140 crrr 1 . 

NMR (DMSOde): 8 - 130 (d^=7.1Hz.1H,CH 3 CH); Z08 (s,3H,CH 3 CN); 3J21 (s^H.CHaSO^ • 483 
(qJ-7.1Hz.CHs CH); 7.02 (d.J»8.3Hz,1H,Ar); 7.69 (d,J=8.8Hz£H,phenyl); ' 7>8 
(dd.J-8.3Hz^-1.6Hz,1H,Ar); 7.90 (dJ-8.8Hz.2H, phenyl); 8.05 (dj'- 1.6Hz,1H^); 11.38 (s,1H,exch.D 2 0 
NH); 11.70 (s f 1H.exch.D 2 0 ( NH); 12.81 (s.1H,exch.DaO f NH). ' 



30 Example 34 

4^[2-[5-(3,6-Dirnfdro^methy|-2-ox(>2H-1 ,3,4~thladiazirv^yl)2,3<lihydro-2K)xo-1 mndol-a^idenelhvdrazh 
no]benzoic acid 



35 
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E34) 
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Starting from 1 .3-dihydro5>(3 f 6-dihydro^-methyl-2-oxo-2H-1 ,3,4.truadia2in^yl)^r»erTylirrrirK)-2H^do»- 
2-one, and 4 hydrazinobenzoic acid and following the method described in Example 21 , the desired compound 
was obtained. 
Yield : 95<Vo 
m.p. : >320°C 

IR (KBr) : v - 3.200; 1,690; 1,610, 1.570; 1J260; 1,160; cnr* 

t L D ^t SC ^ 6 i : JLr»l' S0 s 7.1H2.1 H.CHaCH) ; 4.85 (q, J=7.1Hz,1H,CH 3 CH); 7.02 <d.J-8.3Hz,1H.Ar); 
£f5 { *f£l ^ . , ^ ,Pheny,): 777 (^^-8-3H2^-1.7H2.1H^r); 735 (d.ABJ=8.7Hz^H,phenyl); 8.03 
12 B0 { hD^O (s ' 1H ' excn D 2°' N t!); 11-67 (s.1H,exch.D 2 O.NH); 12-13 (m.lH.exch.DzO.COOH); 
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Example 35 

5-f 3,6^ihydro-6-niethvl-2-oxo>2H-1 ^truadiazm-S-ylH HHndole-2,3-dione 3-(2-pyridylhydrazone) 
monohydrochloride 




(E35) 



/ 



H 



Starting from 1.3-dihydro^(3,6Kfihydro-6^ 
2-one. and 2-pyrWylhydrazine and following the method described tn Example 21 , the desired compound was 
obtained. 
Yield : 31*Vb 
m.p. : 288°C 

IR (KBr) : v = 1,680; 1.630; 1.530 cnr'-. 

NMR (DMSO-de): 6 « 1.49 (d^-6.9Hz,3H.CH 3 CH); 4.84 (q, J-6^H2,1H.CHsCH); 7.08 (d,J-8.2Hz,1H,Ar); 
7.77-8.00 <m,3H.pyridine); 8.42 (d,J=8.0Hz.1H,Ar); 8.93 (m,1H,pyrtdine); 9.15 (s,1H,Ar); 11.71 
(s^H f exch.D20,NH); 13.79 (s.lH.exch.teO.NH). 

Example 36 

5-(3,6-Dihydro-6-methyl-2-oxo-2K-1 ,3,4-thiadiazin-&-yl)-1 H-indole-2,3-dione 3-Q-pyridyihydrazone) 




(E36) 



n 



Starting from 1 ,3-dihydro-5-(3.&-di-riydro-6-metnyl-2-oxo-2H-1 ,3 1 4-thiaa^azin^yi)^phenylimino-2H-indoi- 
2-one, and 3-pyridylhydrazine and following the method described in Example 21, the desired compound was 
obtained. 
Yield : 64% 
m.p. : 275°C 

IR (KBr) : v - 1.700; 1.620; 1.600; 1.570 cur*. 

NMR (DMSO-de): 8-1.50 (dJ»7.1Hz.3H,CH 3 CH); 4.84 (q. J-7.IHz.IH.CH3C*!); 7.01 (d,J= 8.3Hz, 1H.Ar); 
7.37-7.44 (m.1H,Py); 7.77 (d^-8.3Hz.1H f Ar): 7.90-7.95 <m.1H.Py); 8.03 (s.1H.Ar); 857 (rn.1H.Py); 8.79 
(m,1H,Py); 11.31 (s.lH.exchlfeO.NH); 11.68 (sJH.exch.D2O.NH); 12.63 (s t IH.exch.D2O.NH). 

Example 37 

2-Pyridinecarboxylte acid. 

2-[2.3-dihydro-5-(3.6-dihydro-6-methyl-2-oxo-2H-1 .3.4-thiadiazlrH6-yl)-2-oxo-1 H-indol-3-y11dene]hydrazide 
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(E37) 



Starting from 1 ^ihydro^(3,6Hiihydro-6-metriy»-2-oxo-2H-1 ,3,4-thladiazin^)^pr«nylimino-2H-indo^ 
2-one. and picolyt hydrazide and following the method described in Example 21, the desired compound was 
obtained. 
Yield : 26Qto 
m.p. : >300°C 

IR (KBr) : v = 1,740; 1,620; 1,500 cnr 1 . 

NMR (DMSO-da) : 8-1.58 (d,J«7.1Hz,3H f CHsCH); 4.77 (q, J-7.1Hz,1H,CM3CH); 7.04 (d,J- 8.3Hz, 1H.Ar); 
7.7-7.9 (m, 2H,Ar,pyridine); 8.1-8.3 (m,2H,Ar,pyridine); 8,50 (s, 1H,Ar); 8.92-8.95 (m,1H,Ar); 11.17 
(s.1H.exch.D20.NH); =11.88 (s.lH.exchXfcO.NH); 1231(s,1H,exch.D20,NH). 



3-Pyridinecarboxyfic acid, 

2-[2,3<jihydro^(3 t 6Ktirtydro-6-methyi-2-oxo-2H-1 ,3,4-thiadiazin-&-y0-2-oxo-1 H-iratol^idene]hydrazkJe 
hydrochloride 



Starting from 1,3^ihyoYc-6-(3,6-dir^ro-6^ethyl-2^ 
2-one, and nicotinic acid hydrazide and following the method described in Example 21, the desired compound 
was obtained. 
Yield : 36Wo 
m.p, : >300°C 

IR (KBr) : v - 1.700; 1.640; 1,620; 1.665; 1,505; 1.440 cnr 1 . 

NMR (DMSO-de): 6- 1-51 (d^=5.7Hz.3H.CH 3 CH); 4.81 (q, J«5.7Hz f 1H.CH a CH); 6.9-8.4 (m t 7H,Ar + 
pyridine); 11.34 (rn.IH.exch.D2O.NH); 11.67 (m,1H,exch.D20.NH); 12.76 (rn.IH.exch.D2O.NH). 



4-Pyridinecarboxytic acid, 
2-[2>dirydro-5-(3.6-dihydrc>-6-m^ 



Example 38 




H 



Example 39 
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Starting from 1 ,3Kiihydro-5-(3,6Kjihydix>-6Hrnetr^2^x(>-2H-1 .3,4-thladiazirv^)-3i>henyl^ina-2H-lndol> 
2-one, and tsonicottnic acid hydrazide and following the method described in Example 21, the desired 
compound was obtained. 
Yield : em 
m.p. : 307°C 

IR (KBr) : v - 1,700; 1,610; 1,280 cnr 1 . 

NMR (DMSOde): 6-1.49 (d^-7.0Hz.3H,CH 3 CH); 4.87 (q, J-7Hz.1H.CHsCH); CH 3 CH); 7.06 
(d,J-8.4Hz,1H.Ar); 7.80 (cU-5.8HzJ2H,pyridine); 7.91 (d*J«8.4Hz,1H,Ar); 8.00 (s,fH,Ar); 8.88 
(d,J«5.8Hz^H,pyridine); 11.72 (s.1H,exch.D 2 0,NH); 12-15 (m^H.exch.r^O^H). 

Example 40 

1 ,3-Dihydro-5-(3,6 dihydro-3,6Klimethyl-2>oxo-2H-1 ,3.4-lrtiadia*m-6^^3-phenylim^ 




(E40) 



4g (11.4 mmoles)1,3Klirydrc-5-(3,6Klihydrc-«^em^ 
dol-2-one. were dissolved in 35ml DMF dried over molecular sieves. 

1g (23 mmoles) GWo sodium hydride were added portronwise, then 1.62g (11.4mmoles) methyl iodide were 
added dropwise. The mixture was stirred overnight at room temperature. 100ml water were added and the 
solution was extracted with ethyl acetate. The organic phase was washed with water, dried over magnesium 
sulfate and purified by column chromatography (silica, eluent : methanol 1<Vb in chloroform). 
Yield : 29<Vb 
m.p. : 253°C 

IR (KBr) : v - 3,200; 1,746; 1.615; 1,300 cm" 1 . 

NMR (DMSOde): 6 - 1.29 (d.J-7.0Hz.3H.CH3CH); 3.28 (s. 3H,NCH S ); 4-32 (q^-7.0Hz/IH,CH3CH); 
6.9-8.1(m,8H including 5H phenyiring and 3H Ar); H^OJm.lH.exch.DaO, NH) ~ 
A minor isomer (25<Vb) gives supplementary peaks at 1.49 ppm (d,J- 7.0Hz, CH 3 CH); 3.45 (s^NCHa); and 4.85 
(q^«7.0Hz,CH 3 CH). 

Example 41 

5-(3,6-Dihydro-3,6-dimethyl-2-oxo-2H-1 ,3,4-thiadiazin-5-yl)-1 H-indole-2,3-dlone 3-(phenylhydrazone) 
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15 Starting from 1,3<fihydrcH5-(3,6^ihydro^,6^ 

dol-2-one, and phenyl hydrazine and following the method described in Example 21, the desired compound 
was obtained 
Yield : 83<Vb 
m.p. : 268°C 

20 IR KBr) : v= 3,150; 1,690; 1,615; 1,555; 1,240; 1,160 cm" 1 . 

NMR (DMSOde): 8 - 1.51 (d^=7.0Hz,3H,CH 3 qi); 3.47 (s.3H,NCH3); 4.85 (q,J-7.0rte.1H,CH3CH); 7.0-8.1 
(m.8H including 5H,phenytring and 3H,Ar); 11.31 (s.lH.exch.CfeO.NH); 12.76 (s,1H t exch.D 2 0,NH). 



Example 42 

5 (3,6-Dihydro-6HTietrryl-2^xo-2H-1,3,4-tto indote-2,3-dlone 
3-[4^trifluoromethylphenylhydrazone] 




(242) 



1g (6^mmoles) 4-aminobenzotriftuoride, in 16ml water containing 7m) hydrochloric acid were diazotized at 
0-5°C with a cold solution of 430mg (6.3mmoles) sodium nitrite In 8ml water. This solution was added dropwise 
to a solution of 1.62g (6.2mmoles)5-(3,6-dihydro^metrtyW^^ 
50 dol-2-one in 20ml ethanol and 25ml DMF. After 1 hour stirring at 0-5°C, the precipitate was Uttered off, washed 
with methylene chloride, and hot methanol and dried under vacuum. 
Yield : 51<Vb 
m.p. : >300°C 

IR (KBr) : v -> 1,705; 1,615; 1,570; 1.330 cm" 1 . 
55 NMR (DMSO-de): 

mixture Z + E :5 « 1.52 (2d.3H.CH 3 CH) ; 4.83 <m,1H,CH 3 CH); 6.M.5 (m,7H including 4H phenytring and 3H 
Ar); 10.&-12.8 (m,3H.exch.D 2 0,NH). 



Example 43 

2-Thiophenecarboxylic acid, 2-[2,3-dlhydro 

5-(3,6-dihydro-6-methyl-2-oxo-2H-1 ,3 A4hiadiazin-5-yl)-2-oxo-1 H-indo»-3-yiidene]hydrazide 



65 
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Starting from 1 ,3-dihydra-5-(3.6-dihydro-6-methy*-2-oxo -2H-1 ^,4-thiadiazir^yl)^r«nyjiminc>-2H-indol- 
2- one and 2-thtophene carboxyttc acid hydrazftde and following the method described in Example 21. the 
desired compound was obtained. 
Yield; 35<*> 
m.p.; >300°C 

IR: (KBr): v- 3.400. 1.650. 1.615. 1.280. 1.170. 1.110 cm 1. 

NMR: (DMSO-da) 8 ~ 1-50 (d, J -7.1Hz. 0.9H. CHs CH. isomer A); 1.60 (d, J-7.0Hz. £1H. CH3CH. Isomer B); 
4.6^.8 (m, 1H. CHs CH. isomers A+B); 6.9-8.1 (m. 6H. thiophene H+Ar H); 8.7 (s, 1H, exch. DaO, NH); 
10.4-11.5 (m. 1H. exch. DaO, NH); 11.7 (m, 1H, exch. D 2 0. NH). ~ 

Example 44 

1,34)ihydrt)-5-(3.6<]ihydr^ 2-one 




Starting from 5-(3,6-o1hydro-6-memyJ-2-oxo-2H-1 ,3 t 4-thiadiazin-6-yl)-1 ^-dlhydro-2H-indol-2-one and 
2-thtophene carboxafdehyde and following the method described in Example 10. the desired compound was 
obtained. 
Yield: 19<Vb 
m.p.: 287°C 

IR: (KBr): v - 3.400. 1.695. 1.652. 1.625. 1.605. 1.200 cnr\ 

NMR : (DMSO-de) 8 - 1 .46 (d, J - 6.4Hz, 0.5H, CH3 CH. isomer A); 1.54 (d. J - 7.0Hz, 2.5H, CH3 CH, isomer B) ; 
4.6-4.8 (m, 1H. CH 3 CH. isomers A + B); 6.9-8.3 (m, 7H. 3 Indol H. 3 thiophene H and 1 vinyl H); 10.62 (m t 0.15H 
exch. D 2 0, NH, isomer A); 10.88 (m, 0.85H. exch. D2O. NH, isomer B); 11-59 (m, 0.15H, exch. D2O. NH, isomer 
A); 11.65 (m. 0.85H. exch. D 2 0. NH, isomer B). ~ 

Example 45 

1 ,3-DihydrcH5-(3,6Kjirtydro-6-methyl-2-oxo-2H>1 ,3,4-mladiazlrH5-y1)-3-(3-thienvtrrwt^ 




Starting from 5-(3,6-dihydro-6-methyl-2-oxo-2H-1 ^,4-thiadiazin-6-y1)-1 ,3-dihydro-2H-indoi-2-one and 
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3-thlophene carboxaldehyde and following the method described In Example 10. the desired compound was 

btained. 
Yield: 53% 
m.p.: >300°C. 

5 IR: (KBr): v- 3.500, 1.690, 1.650, 1.630, 1.612, 1.210 cnr 1 . 

NMR: (DMSO-de) 6-1.53 (d, J-7/IHz. 3H, CW 3 CH); 4.7^.8 (m, 1H, CHsCH); 6.8-8.9 (m, 7H ( 3 thiophene H, 1 
vinyl H, 3Ar H); 10.88 (s, 1H, exch. D2O, NH); 11.63 (s, 1H, exch. D 2 O t NH). 

Pharmacological Data 

10 

1. Measurement of myofibrillar Ca+ + -dependent Mg+H— ATPase activity 

The effect on myofibrillar Ca++ sensitivity and on maximaJ activity of myofibrillar Ca++ -dependent 
Mg+ + -ATPase was determined on canine cardiac myofibrils. 

15 (a) Contractile protein preparation 

Cardiac myofibrils free of membrane contaminants were prepared from left ventricular tissue of dog hearts 
using a modification of the method described by SOLARO etaJ , Biochem. Biophys. Acta, 245 , 259-262, (1971 ). 
Before centrtfugation. the heart homogenate was tittered through gauze. 
After Triton X-100 treatments, the myofibrillar fraction was washed once by resuspension and centrtfugation 
20 in 10 volumes of 1 mM EGTA, 60ml KC1 , 30 mM imidazole, 2 mM MgCfe, pH 7.0. The pellet was then washed 
three times in 10 volumes of the same buffer without EGTA. Before the last centrtfugation, the suspension of 
myofibrils was filtered through a stainless steel sieve wtth 0.25 mm meshes. 

Myofibrils were kept in pellet overnight. Before use, the pellet was suspended in a small amount of buffer, 
the protein concentration was determined by the method of BRADFORD M. t Anal. Biochem., 1976, 72, 248 and 
25 adjusted in order to have a concentration between 6 and 7mg/ml. 

(b? Myofibrillar ATPase activity 

Ca+ + -dependent myfibrillar ATPase activity was determined at 21°C, pH 7.0. by measuring the rate of 
release of inorganic phosphate. An assays were performed within 24hrs. of final purification, using the method 
30 described by SOLARO and RUEGG, CIRC. RES., 51 , 29TM,(1S82). Reaction mixtures (4ml) containing 0.6 - 0.7 
mg/ml myofibrillar protein, 80mM KC1 t 20 mM imidazole, 3 mM MgCfe, 1 mM EGTA, the desired amount of 
CaCk. and the indicated concentration of drug or appropriate vehicle were pretncubated for 6 min. prior to 
assay. The amount of CaCfe was varied between 0 and 0.9 mM and the pCa (-log free Ca+ + ) computed using 
2.514 x 10 s M" 1 as the apparent affinity of Ca+ + for EGTA at pH 7.0. 
35 Reactions were initiated by the addition of Na^ATP to final concentration of 2 mM After an incubation period 
of 12 min., reactions were quenched- by the addition of an equal volume of ice-cold 104b trichloroacetic acid. 
The protein was pelleted by centrtfugation (2000g, 15 min.) and Pi was assayed in the supernatant fraction 
using a modification of the method described by LANZETTA et al , Anal. Biochem., 100, 95-97, (1979). 
The following solutions were prepared: 
40 (1) 3.7<Vo ammonium heptamotybdate in 0.12 N H2SO4 

(2) 0.074% malachite green oxalate in 1% polyvinylic alcohol. 
The colour reagent was prepared by mixing an equal volume of solution (1) and (2) 15 min. before the assay. 
For the assay, 1700 ul of 1<Vb H2SO4 and 1 ml of colour reagent were added to 100 uJ of sample. Colour 
development occurred at room temperature for 30 min. and was quenched by the addition of 200 uJ of 1 M 
45 tri-potassium citrate. The absorbance was measured at 620 millimicrons. 

The effect of each compound, tested at the indicated concentration, on the relation between pCa and 
percent activation was determined taking 100<Vb for the maximum ATPase activity obtained with vehicle alone. 
The effect on Ca-f + sensitivity was quantified by measuring the shift of the pCa giving 50<Vb of the maxima) 
control ATPase activity. 

50 The effect on maximal ATPase activity was expressed as the percent change of ATPase activity for 
pCa - 5.47. Mean effects on myofibrillar ATPase activity were obtained from 1 to 5 preparations, (compounds 
tested at 2 x 10" 4 M). 
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Results 





CANINE CARDIAC PDE 


CANINE MYOFIBRIL ATPase 


Example 
No 


CAM 
IC 50 (MM) 


CGI 
ICso(PM) 


10UM 
pCA/ max 


3CpM 
pCa/ max 


1 


7,9 (n«3) 


0.66 (n=3) 


0.19 ± 0.09 
+5 ± 0 


0.25 ± 0.07 
+1 ± 2 


2 


6.9 (n«3) 


1.3 (n~4) 


0.24 "±* 0.01 
+5 ± 2 


0.60 ± 0.11 
+13 ± 4 


3 


>300(n=3) 


0.27 (n-3) 




+0.33 ± 0.05 
+ 3 ± 3 


4 


>300(n=3) 


0.44 (n=3) 






5 


>>300(n=3) 


0.13 (n=6) 






6 


>>300(n»3) 


1.2 (n«3) 





+0.38 ± 0.06 
-2 ± 6 


7 


42.0 (n=2) 


2.3 (n=3) 


' 


+0.17 ± 0.02 
-3 ± 5 


8 


19.0 (n=3) 


1.20 (H=3) 





+0.87 ± 0.01 
2 ± 3 


9 


31.0 (n-3) 


2.10 (n=3) 





+0.05 ± 0.07 
-20 ± 3 


10 


20.0 (n=3) 


0.35 (n=3) 


■ 


+0.43 ± 0.07 
-13 ± 3 


11 


>>300(n=3) 


0.68 (n=3) 




+0.36 + 0.05 
6 ± 2 


1 9 




1.80 (n»3) 




+0.08 i 0.02 
-1 ± 2 


T O 




14.0 (n«3) 




+0.07 ± 0.02 
2 = 2 


14 


5.6 (n=3) 


0.62 (n=3) 




+0.12 ± 0.02 
0 ± 3 


15 








+0.08 ± C.04 
2 + 4 
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Results 







CANINE CARDIAC PDE 


CANINE MYOFIBRIL AT?ase \ 


Example 
No 


CAM 
IC 50 (PM) 


CGI 
IC= 0 (yM) 


10yM 
pCA/ max 


30yM 
nCa/ m?v 




16 








+0.17 + 0.03 
1 ± 4 




17 


23.0 (n=3) 


0.43 (n=3) 




+0.60 ± C.07 

J- O 3 O 




IS 


4.0 (n«3) 


1.90 (n*3) 




+0.04 ± O.OS 

z o I ft 




19 










+0.23 ± 0.06 




20 










+0.19 + O.OS 

J- O X 3 




21 








1.07 ± 0.02 
41 + 2 


+1.30 + 0.00 
-4z + 7 




22 









+0.64 ± 0.1 
-il ± 4 


23 








+0.05 ± 0.02 
o ± 6 


24 










+0.49 ± 0.C6 
— z x o 




25 











+0.49 ± 0.06 
22 ± 3 




26 








+0.65 ± 0.05 
17 + 2 




27 








+0.05 + 0.C3 
-1 ± 0 




28 








+0.94 ± C.05 
20 x 5 




29 








+0.76 ± 0.1 
25 ± 4 


1 

1 








+1.C1 ± 0.37 
28 ± 6 
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CANINE CARDIAC FD2 


CANTNE MYOFIBRIL ATPase 


5 


Example 
No 


CAM 

ic 50 (yM) 


CGI 
ICso(UM) 


lOpM. 
pCA/ max 


3 OHM 
pCa/ max 




21 


' 








+0.43 ± 0.04 
26 ± 7 


10 


32 











+0.10 ± 0.C4 
-1 ± 7 


15 


33 











+0.37 ± 0.05 
3 ± 1 




34 











+0.40 ± 0.02 
5 ± 2 


20 


35 










+0.05 ± 0.05 
0 ± 1 


25 


35 











+0.92 ± O.Co 
24 ± 5 




37 








+0.14 ± 0.03 
-9 + 1 


SO 


38 






1.10 ± 0.02 
34 ± 7 


+1.05 ± 0.06 
34 = 5 


35 


3S 








+0.04 ± 0.02 
3 ± 2 




41 








+0.11 + 0.04 
7 ± 2 


40 


42 








+0.30 ± 0.02 
11 ± 4 


45 



2. Cardiotonic activity in the conscious instrumented Dog 50 

Male Beagle dogs, at least 2 years old, weighing 12 to 18 kg were anaesthetised with pentobarbital sodium 
(30 mg/kg i.v.). Respiration was maintained by a Harward pump, model 613a. The heart was exposed through a 
left thoracotomy and a pericardial cradle was formed. A high fidelity mtcromanometer (Koenigsberg P5-P7) 
was inserted into left ventricular lumen through a stab Incision at the apex. Wires were exteriorised to the back 
of the animals, placed into a size adapted Jacket, and the chest closed. The experiments were conducted on 55 
the conscious dogs, 1 or 2 weeks after the surgery, when the animals had completely recovered. 

Measured parameters were : first derivative of left ventricular pressure, (dP/dt, mmHg/sec); heart rate (HR, 
beats/ min.). A control period recording of 90 min. was made with the dogs placed in a quiet room, the 
recordings being made outside. Compounds to be tested were administered orally in gelatin capsules and the 
parameters measured for 5 hrs. at least. 60 
Results were expressed as the percentage of the maximum ± SEM. 
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Results 





ANAESTHETISED DOG-I.V. 


Exanole 
No. 


Dose 
mg/kg 


AoBP 


H.R. 


dP/dt 
Max 


AcBF 


1 


0.1 
0.3 
1.0 


+4 
-9 
-20 


+13 
+30 
+55 


+31 
+54 
123 


+8 
+16 
+ 33 


2 


0.1 
0.3 
1.0 


+ 4 ± 2 
- 9 ± 1 
-20 ± 5 


+13 ± 8 
+26 + 10 
+55 ± 21 


+ 31 ± 9 
+54 ± 20 
+123± 56 


+8 ±2 
+16 ± 1 
+ 33 ± 5 




0.1 
0.3 
1.0 


-JL4 ± 7 
-29 ± 6 
-30 ± 1 


+28 ± 6 
+54 ± 11 
+93 + 7 


+17 ± 6 
+70 ± 5 
+126+ 9 


-30 ±12 
-63 ± 8 
-50 ±12 


5 


0.1 
0.3 
1.0 
3.0 


-14 ± 6 
-12 + 3 
-12 ± 1 
-19 ± 3 


+ 8 ± 1 
+18 ± 7 
+19 ± 16 
+58 + 0 


+ 7 + 2 
+24 ± 6 
+42 ±16 
+116±31 


-25 ± 1 
-34 ± 5 
-28 ± 4 
-37 ± 2 


17 


0.3 
1.0 
3.0 


- 8 ± 2 

- 7 i 1 
-20 i 7 


+ 9 ± 3 
+22 ± 5 
+52 ± 13 


+ 6 ± 2 
+ 35 ± 8 
+81 ±18 


+14 ± 2 
+16 ± 1 
+18 ± 4 


31 


0.01 
0.03 
0.1 


- 8 ± 1 
-15 ± 1 
-23 ± 2 


+ 8 ± 2 
+ 30 ± 4 
+ 39 ± 6 


+ 9 ± 3 
+44 ±13 
+93 ±13 


+11 ± 5 
+19 ± 8 
+13 ± 6 | 



Claims 

1 . A compound of formula (I) or a pharmaceutical^ acceptable salt thereof, 




in which, 

Ri is hydrogen or lower alkyl ; 
R2 is hydrogen or lower alkyl ; 

R4 and R 4 ' together form a group - N-Ra, or - CRaRb, wher Ra is hydrogen, lower alkyl, aryl, aryloxy, 
lower alkylcarbonyl, aryicarbonyt. aryloxycarbonyl, lower alkoxy, lower alkoxy carbonyl. lower alk xy 
carbonyl alkoxy, lower -thioalkoxy, hydroxy, nltrile, heterocyclyl, or -NRcRd, where Rc is hydrogen, lower 
aikyl, cycloalkyl, aryl, aralkyl, lower alkylcarbonyl, arylcarbonyl, aminocarbonyl, aminothlocarbonyl 
aminoiminocarbonyl. lower alkoxycarbonyl, lower alkoxythiocarbonyl, aryloxycarbonyl, thJocarbonyl' 
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nitrile. cartx>xyl, heterocyclyl or heterocyclylcarbonyi, and Rd is hydrogen or lower alkyl; Rb is hydrogen, 

lower alkyl, aryl, lower alkyicarbonyl, lower alkoxycarbonyi. nitrile or n'rtro; 

or R4 is -NH-Ra, In which Ra is as defined above, and R4' is hydrogen or lower alkyl ; 

each of R3 and R5 is independently hydrogen, lower alkyl, aryl, lower alkylcarbonyi. arytcarbonyl, 

aralkyicarbonyi, heterocyclylcarbonyi, optionally substituted aminocarbonyl, tower alkoxycarbonyi or 

aryloxycarbonyl; 

Re is hydrogen, lower alkyl or halogen; 
and A is sulphur, oxygen, -NH- or -CH2-. 

2. A compound according to claim 1 in which A is sulphur. 

3. A compound according to claim 1 or 2 in which each of R1. R2, R3. R5 and R 6 is independently 
hydrogen or Ci-e alkyl. 

4. A compound according to any one of claims 1 to 3 in which 'aryl' represents phenyl optionally 
substituted by one or more atoms or moieties selected from amino, nitro, hydroxy!, C1-6 alkyl, Ci-e alkoxy, 
halogen, trifiuoromethyl, Cis alkyl sulphonyl and carboxyl. 

5. A compound according to any one of claims 1 to 3 in which 'heterocyclyl' represents pyridyl, thienyl 
or imidazolyl. 

6. A compound selected from : 

1 ,3-Dihydro-5-(3 t 6-dlhydro-6-rnethyl-2-oxo-2H-1 ,3,4-thiadiazirh^)-34iydroxyiniincH2HHndol-2-one ; 
1 >Diri^ro-5-(3,6-dihydro-6-rnethyl-2-oxo-2H-t ,3.4 thiadiazin-6-^)-3-methoxyimino-2H-indo»-2-one ; 
O-Methyl 2-[2,3<iHTydro-5>(3,6-dlhydro-6-rnethyl-2-oxo-2H-1 ,3,4-thiadlazin-&-y|)-2-oxo-1 H-indo^3-yli- 
dene] hydrazine carbothioate; 

2-[2.3-Dirydro-5-(3,6-dihydro-6-nriethyl-2-oxo-2H-1 ,3,4-thtatiazm-5-yl)-2-<>xo-1 H-indol-3-yIidene]-hydra- 
zine carbothioamide; 

5-{3,6-Dihydro-6-methyl-2-oxo-2H-1 ,3,4-thiadiazin-5-ylM H-indole-2, 3-dione 3-phenyihydrazone ; 
1 ,a^Dihydn>5-(3 l G-dihydro-6-methyl-2-oxo-2H-1 ,3,4-thiadiazirH5^)-3^erTylimino-2H-indol-2-one ; 
5-(3.6-Dihydro-6-methyl-2-oxo-2H-1 ,3,4-thiadiazjn-5-yl)-1 H-indole-2,3-<Jione 3-hydrazone; 
1 ,3-Dihydro^(3,6-dih^ro-6-methyl-2-oxo-2H-1 ,3,4-thiadiazin-5^)^heny1amino-2H-indol-2-one 1 hy- 
drochloride; 

[5-(3,6-Dihydro-6-methyl-2-oxo-2H-1 ,3,4-thiadiazin-5-yl)-1 ^^hydro-2^xo^3H-indol-3-ylidene]-propane- 
dinrtrile; 

1 ,3 -Di7iydro-5-(3,6-dihydro-6-methyl-2-oxo-2H-1 ,3,4-thiaa1azin-a^)-3^henyimetf^ ; 
1 ,3rDih^ro-5-(3,6Kfihydro^6-methyl-2-oxo-2H-1 ,3,4-thiadiazin-5-yl)-3-phenoxyimino-2H^ndot-2-one ; 
6^(3,6-Whydro-6-methyl-2-oxo-2H-1 ,3,4-thiadiazin-5-yl)-1 H-mdole-2 t 3-dione 3-[2-(amlnomethanimtno) 
hydrazone]; 

5-(3,6-Dihydro-^-methyl-2-oxo-2H-1 .3,4-thiadiazin-5-yl)-1 H-indole-2,3-dk>ne 3-[2-{4,5-dihydro-1 H-2-imid- 
azotyl) hydrazone; 

1 ,3-Dihydit>-5-(3,6Kiihydro-6-methyl-2-oxo-2H-1 f 3,4-thiadiazin-5-yl)-3-(4<limethyiaminopheny- 
limino)-2H-indol-2-one ; 

Methyl 2-t2.3^ihydro-5-(3.6-dihydro-6-methyl-2-oxo-2H-1 ,3,4-thiadiazin-5-yl)-2-oxo-1 H-indol-3-ylidene- 
]hydrazine carboxylate 

1 ,3-Dihydro-5-(3,6-dihydro-6-methyl-2-oxo-2H-1 t 3,4-truadlazir>-5-yl)-3-(2^itrophenylmethylene)-2H-in- 
dol-2-one; 

1 ,3-Dihydro-5-(3,6-dihydro-6-methyl-2-oxo-2H-1 ,3,4-thiadiazin-5-yl)-3-[(2-hydroxyphenyl)methylene]- 
2H-indol-2-one; 

1 ,3-Dihydro-5-(3,e-dihydro-6-methyl-2-oxo-2H-1 ,3,4-thiadiazin-5-yl)-3-(4-pyridylmethylene-2H-lndol- 

2-one; 

1 ,3-Dihydro-5-(3,&^ihydro-6-methyl-2-oxo-2H-1 ,3,4-thiadiazln-5-yl)^(3i5yridylmethytene)-2H4ndol- 

2-one; 

1 ,3-Dihydro-5-(3,6-dihydro-6-methyl-2-oxo-2H-1 ,3,4-thiadiazin-5^)^(2-pyrtoVlrnethylene)-2H-indol- 
2-one; 

5-(3.&-Dihydro-6-methyl-2-oxo-2H-1 ,3,4-thiadiazin-5-yl)-1 H-indole-2,3-dione 3-[(4-methyl)phenylhydra- 
zone] ; 

5-(3,6-Dihydro-6-methyl-2-oxo-2H-1 ,3.4-thiadiazin-5-yl)-1 H-indole-2,3-dione 3-[(phenylmethyl)hydra- 
zone); 

Ethyl[[[2,3-dthydro-5-(3.6-dihydro-6-methyl-2-oxo-2H-1 ,3,4-thiadiazin-5-yl)-2-oxo-1 H-indok3-ylide- 
nejamino] oxyjacetate; 

5-(3,6-Dilwdro-6^ethyl-2K>xo-2H-1,3,4-thiadiazin-5-yl)-1H^ 3-[4-(1.1-dimethylethyl)phe- 
nyl hydrazone]; 

5-(3,6-Dlhydro-6-methyl-2-oxo-2H-1 ,3,4-thiadiazin-&-yl)-1H-indole-2,3-dione 3-(cyclohexylhydrazone) ; 
5-(3 ? &-Dihydro-6-methyj-2K>xo-2H-1 .3 ( 4-thiadiazin-5-yl)-l H-indote-2,3-dione 3-(methylphenylhydrazone) ; 
5-(3,6-Dihydro-€-methyl-2-oxo-2H-1 ,3.4-thiadiazin-5-yl)-1 H-lndole-2,3-dione 3-I(3,4-dichlorophenyl)hy- 
drazone; 

5-(3.6-Dihydro-6-methyl-2-oxo-2H-1 ,3,4-thiadiazin-5-yl}-1 H-indo»e-2,3-dione 3-f(4-methoxy)phenylhydra- 
zone]; 

5-(3,6-Dihydro-6-methy»-2-oxo-2H-1 ,3,4-thiadiazin-5-yl)-1 H-indoie-2.3-dione 3-[(4-chloro)phenylhydra- 
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zone]; 

5-(3 f 6-Dihydro-6-methy»-2-oxo-2H-1 ,3,4~thiadiaziiv5-yl)-1 H-indole-2,3-dk>ne 3-[(4-fluoro)phenylhydra- 

zone]; 

5-(3 t 6-Dihydro-6-methyl-2-oxo-2H-1 ,3,4-thiadiazin-5-yl)-1 H-indole-2,3-dione 3-[(2-trffluoroinethyl)phe- 
nylhydrazone]; 

5-(3 t 6-Dinydrch6-methyl-2-oxo-2H-1 ,3,4-thiadiazln-5-yl)-1 H-indole-2,3-dione 3-(pentafluorophenyf hydra- 
zone); 

5-(3,6-Dihydro6-methyf-2-oxo-2H-1 ,3,4-thiadiazin-5- yl)-1H4ndo»e-2 ( 3-dk)ne 3-[4-(methylsulfonyl)phenyl 
hydrazone] monoacetonitrile complex; 

4- [2-f5-(3,6-Dihydro-6-methyt-2-oxo-2H-1 ,3,4-thiadfczln 5-yl)2,3-dihydro-2-oxo-1 H-tndo^3-y1idene]hydra- 
ztno]benzoic acid; 

5- (3 l 6-Dihydro-e-methy»-2-oxo-2H-1 ,3,4-thladiazir^5-yl)-1 H-lndole-2 t 3<Uone 3-(2-pyndylhydrazone) 
monohydrochioride; 

5-(3,6^ihydro^Hrnethyt-2-oxo-2H-1 .3,4-th!adlazJn-5-yl)-1 H-tndole-2,3-dione 3-(3-pyridythydrazone) ; 

2- Pyridinecarboxylic acid, 2-I2,3^iriydro^(3 l 6Kiihydro-6^etr^ 
1H-indol-3-ylidene]hydrazide; 

3- Pyridinecarboxytic acid, 2-[2,3-dihydrch5-(3 I 6^hydrc-£^ethyl-^^^ 
1 H-lndo+-3-yfidene]hydrazide hydrochloride; 

4- Pyridinecarboxyiic acid, 2-[2.3^ihydrc^(3,6-dihydrc-£-metr^ 
1 H^dol-3-ylideneJhydrazfde ; 

1 ,34>ihydro-5-(3,6 dihydro-3,6-dimethyt-2-oxo-2H-1 ,3,4~thiadiazii>©^)-3i>hen^ 

5- (3,64)irrydrcH3 l 6-dimethy!-2-oxo-2H-1 ,3,4~thladlazin~5-ylM Hnndote-2 t 3--dione 3-(phenyihydrazone) ; 
5-(3,6-Dir^rc-6-fnethyt-2-oxo-2H-1 ,3,4-thiadiazin-5-yl)-1 H-indoIe-2,3-dione 3-{4-trffluoromethylphe- 
nylhydrazone]; 

2-Thiophenecart>oxy!ic acid, 2-[2,3-dihydro^(3,6Hdihydro-6-rnetrry^2^xo-2H-1 ,3,4-thiadiazin- 

5-yI)-2-oxo-1 H-indo!-3-ylidene]hydrazide ; 

1,3-Dirrydro-5-(3,6Klihydro-6-4^^ 

2-one; 

1 ,3-Dthydro-5-(3,6-dihydro-6-methy1-2*oxo-2H-1 ,3,4-thiad^n-5-yl)^(3-thieriytmethytene)-2H-^doi- 

2-one. 

7. A process for preparing a compound of formula (I) as defined in claim 1, or a pharmaceutical^ 
acceptable salt thereof, which comprises treating a compound of formula (II) 




R 5 (II) 

in which Ri . R2, R3, Rs, Re and A are as defined in formula (I) and W represents 
o 

-CH 2 -or-c-; 

(a) when W represents 
o 

- c with a compound of formula (III) 
R4R4" 

(III) 

in which R4R4 represents ^N-R., ^CHR.or ^CRaRb as defined In claim 1, or 

(b) when W represents -CH2-, with a compound of formula (IV) 
R*R4'«0 (IV) 

where R4 and R 4 ' are - N-Ra or - CR*R b as defined in formula (I), 
or with a diazontum salt containing an anion of formula (V) 
(N = N-Rc) + (V) 
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wh re Rc is as defined in formula (I), 

and thereafter if desired converting a compound of formula (I) thereby produced to a pharmaceuticaJly 
acceptable salt thereof or to a further compound of formula (I) . 

8. A pharmaceutical composition comprising a compound of formula (I) as defined in claim 1 , or a 
pharmaceutical^ acceptable salt thereof, and a pharmaceuticaOy acceptable carrier. 

9. A compound of formula (I) as defined in claim 1, or a pharmaceuticaJly acceptable salt thereof, for use 
as an active therapeutic substance. 

10. A compound of formula (I) as defined in claim 1 , or a pharmaceuticaJly acceptable sait thereof, for use 
in the treatment of heart disease. 

11. The use of a compound of formula I as defined in claim 1, or a pharmaceuticaJly acceptable salt 
thereof, in the manufacture of a medicament for the treatment of heart disease. 

Claims for the following Contracting State: ES 

1 . A process for preparing a compound of formula (I) or a pharmaceuticaJly acceptable salt thereof. 




R 1 is hydrogen or lower alkyl ; 
R2 is hydrogen or lower alkyl ; 

R4 and FU together form a group ~ N-Ra, or « CRaRb, where Ra is hydrogen, lower alkyl, aryi, arytoxy, 
lower alkylcarbonyl. aryicarbonyl. aryloxycarbonyl, lower aikoxy, lower alkoxy carbonyl, lower alkoxy 
carbonyl alkoxy, lower -thioalkoxy. hydroxy. nmile. heterocyclyl, or -NRcRd. where Rc is hydrogen, lower 
alkyl. cycloalkyl, aryl. araikyl, lower alkylcarbonyl. aryicarbonyl, aminocarbonvl, aminothiocarbonyl, 
aminoiminocarbonyl, lower alkoxycarbonyl, lower alkoxythiocarbonyi, aryloxycarbonyl. thkxjarbonyl] 
nitrile. carboxyl, heterocyclyl or heterocyclylcarbonyl, and Rd is hydrogen or lower alkyl; Rb is hydrogen! 
lower alkyl. aryl. lower alkyicarbonyl, lower alkoxycarbonyl, nitrile or nitro; 
or Ra is -NH-Ra, in which Ra is as defined above, and 
RV is hydrogen or lower alkyl; 

each of R3 and Rs is independently hydrogen, lower alkyl, aryl, lower alkylcarbonyl, aryicarbonyl, 
araikylcarbonyl, heterocyclyicarbonyi, optionally substituted aminocarbonvl, lower alkoxycarbonyl or 
aryloxycarbonyl; 

Re is hydrogen, lower alkyl or halogen ; 

and A is sulphur, oxygen. -NH- or -CH2-. 

which comprises treating a compound of formula (II) 




(II) 



in which Ri. R 2 , Ra, R5, Re and A are as defined in formula (I) and W represents 

-Chte-or-c-; 

(a) when W represents 



37 



EP 0351213 A2 



-c-, wfth a compound of formula (lit) 
H 

R4R4' 

\ (HI) 
H ' 

in which R4R4' represents ^N-R», ^CHRaor ^CRaR b as defined in claim 1 , or 
(b) when when W represents -CH2-, with a compound of formula (IV) 
R4R4'«0 (IV) 

where R 4 and R 4 ' are « N-Ra or - CR*Rb as defined in formula (I) , 
or with a diazonium salt containing an anion of formula (V) 
<N«N-Rcr (V) 

where Rc is as defined In formula (I), 

and thereafter ff desired converting a compound of formula (I) thereby produced to a pharmaceuticalry 
acceptable salt thereof or to a further compound of formula (I). 

2. A process according to claim 1 in which A is sulphur. 

3. A process according to claim 1 or 2 In which each of R 1 , R 2 , R3, R 5 and Re is independently hydrogen 
orCi-ealkvl. 

4. A process according to any one of claims 1 to 3 in which 'an/' represents phenyl optionally 
substituted by one or more atoms or moieties selected from amino, nitro, hydroxy!, Ci^e aikyi. Ci-e alkoxy 
halogen, trifluoromethyl, C1-6 aikyi sulphonyl and carboxyl. 

5. A process according to any one of claims 1 to 3 in which , heterocycfyT represents pyridyl, thienyl or 
tmldazolyl. 

6. A process according to claim 1 in which the compound of formula (I) is selected from: 
1 .3-Dirrydro^3.6^irrydro^ 

1 ,S-Dihydro^(3,6Kl^dro^methyi-2-oxo-2H-1 ,3,4 thiadlazin-5-y1)-3-memoxyiirt 
O-Methyl 2-[2,3Hdihydro-5-(3,6-o1rty^ 
dene] hydrazine carbothioate; 

2-[2,3-Dihydro^(3,&Kiirrydro^rnethyl-2-oxo-2H-1 ^ t 4-thiadiazJn-5-yl)-2-oxo-1 H-indo4-3-ylidene]-hydra- 
zine carbomtoamide; 

5-(3,6-Dihydro-6-metrryi-2>oxo-2H-1 ,3,4-mladlaztn-5-yl)-1 H-indole-2,3-dione 3-p^nylhydrazone; 
1.3^Dihydro^(3,6-dirrydro-e™em^ 

5- {3.e-Dirydro-6^nethyl-2-oxo-2H-1 ,3 ? 4-thiadiazin-&^l)-1H-indole-2,3-dione 3-hydrazone; 

1 >Dirrydro^(3,6Klihydro-6-rnethyl-2-oxo-2H-1 ,3,4-mladiaziri^)^her!ylamlrK)-2H^ndol-2^ne, hy- 
drochloride; 

[5-(3 f 6-Diriydro-6^ethyl-2-oxo-2H-1 ,3,4-thiadiazJn-&-yl)-1 ^lhydit>-2K)xc>^r^indol-3^derieJ^ropane- 

dinttrile; 

1 ,3^Dihydro-5-(3,6Hiihydro^methyl-2-oxc>>2H-1 ,3,4- miadia^n-5-yl)^phenytmetty^ 

1 .3 r Dirrydro-5-(3,6-dirrydro-6^emyl-2-oxo-2H-l ,3,4-thiadiazin-5-yl)-3-phenoxyimino-2mndo*-2-or»e 

6- (3,6-Dihydro-6^etr^2^^ 3-[2-(aminorrtetrmntmirto) 
hydrazone]; 

5-(3,6-Dihydro-6-methyl-2-oxo-2H-1 ,3,4-thiadiazin-5-yl)-1 H-indole-2,3-dione 3-[2-(4^-dihydro-1 H-2-imid- 
azofyt)hydrazone; 

1 >Dihydro-5-(3 t 6-dihydro-6-methyl-2-oxo-2H-1 ,3,4-thiadiazin-5-yl)^(4-dimetrwlaminoDh^ 
limino)-2H-tndol-2-one; 

Methyl 2-[2,3^ihydro-5-(3,6-dihydr(>^methyl-2-oxo2H-1 ,3,4-thiadiazin-5^l)-2-oxo-1 H-indol-3-ylidene- 
Jhydrazine carboxytate 

1 .3-Dihydro-5-(3.6-dihydro-6-methyl-2^oxo-2H-1 ,3,4-thiadiazin^yl)^(2-rirtropheny»rneth^^ 
dol-2-one; 

1 .3-Dihydro-M3.6-dihydro^ .3.4-thiadiazin-5-yl)-^ 
2H-indol-2-one; 

1 >Dirrydro-5-(3.6KJihydro-6-methyl-2-oxo-2H-1 .3,4-thiadiazin^yl)-3-(4-pyridylmetrtyler^ 
2-one; 

1 >Diriydro-5-(3 l 6-dihydro-6^riethyl-2-oxo-2H-1 A4-thladiaziiv^)^(3^yr^ 
2-one; 

1 .3-Dirrydro-5-(3,6-dihydro-6-methyl-2-oxo-2H-1 .3.4^thiao^n-5-yl)-3-(2-pyridylmeth^ 
2-one; 

^(^Dihydr(>^ethyl-2^xo-2^ 3-[(4-methyl)phenylhydra- 
5-^^OIhydro^-methyt-2-oxo-2H-l .3,4-thiadiazin-&yl)-l H-indote-2>dicme 3-[(phenytmethyl)hydra- 
Ethyl[[[2.3-dihydro-5-(3.&Klihydro-6-methyl-2-oxo-2H-1 .3,4-thiadiazh-5-y )-2-oxo-1 H-tndol-3-ylide- 
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ne]amino) oxy] acetate: 

5-(3,6-Dihydro-6-methyt-2-oxo2H-1 ,3,4-thiadiaziiv5-yl)-1 H-tnd le-2.3-<Jione 3-[4-(1 t 1-dlmethylethyl)phe- 
nylhydraz nej; 

5-(3 t 6-Oihydro-6-fnethyi-2-oxo-2H-1 f 3,4-thiadiazin-5-ylM H-indole-2,3Kjione 3-(cydohexyihydrazone) ; 
5-(36-Dihydn>^metrf^2^xc^ 3-(methylphenythydrazone) ; 

5-(3!6-Dihydro-B^eth^ 3-[(3,4^fchlorophenyl)hy- 
drazone; 

5-(3,6-Dlhydro-6-methyt-2-oxo2H-1 ,3,4-thiadiazln-5-y1)-1 H-mdo»e-2 t 3-dione 3-[(4-methoxy)phenylhydra- 
zone]; 

5-(3,6-Dihydro-6-methyl-2-oxo-2H-1 ,3,4-thtadiazin-6-y1)-1 H-4ndole-2,3-dione 3-[(4-chloro)phenylhydra- 
zone); 

5-(3,6-Dihydro-6-mettTyt-2-oxo2H-1 ,3,4-thladiazirv^- yl)-1 H-indole-2,3-dione 3-{(4-fluoro)phenyihydra- 
zone]; 

5-(3,6-Dihydro-e-methy»-2-oxo-2H-1 ,3,4-thiadiaztr>-5-y!)-1 H4ndo»e-2,3-dione 3-[(2-triftuoromethyt)phe- 
nyfhydrazone] ; 

5^(3,6-Dirtydro-6-methyl-2-oxo-2H-1 ,3,4-thiadiazin-5-yt)-1 H-indol8-2,3-dione 3-(pentafluorophenyihydra- 
zone); 

5-(3 f 6-Dihydro-6-methy»-2H3Xo-2H-1 ,3,4-thiadiazin-5-yl)-1 H-indole-2,3-dione 3-[4-(methyteutfonyl)phenyl 
hytirazone] monoacetonitrile complex; 

4- [2-[6-(3.W)ihydro-6-fnethyl-2-oxo-2H-1 ,3,4-thiadlazin 5-yl)2 t 3-dihydro-2-oxo-1 H-tadoh3-yUdene]hydra- 
zino]benzoicacid; 

5- (3,6-Dihydro-6-methyl-2-oxo-2H-1 £,4-thiadiazin5-yf)-1 H-tadc4e-2,3-dione 3-(2-pyridyihydrazone) 
monohydrochloride ; 

5-(3 t 6-Dihydro-6-methyl-2-oxo-2H-1 £,44hiadlazin*yl)-1 KHndole-2^dione 3-(3-pyridyfhydrazone) ; 

2- Pyridinecarboxytic acid, 2-[2,3Kfihyo>c^{3 f 6<*ihyo*o^ 
5-yl)-2-oxo1 H-mdo»-3-ylkJen8]hydrazide ; 

3- PyridinecarboxyUc acid, 2-[2>dihydro^3,6KJlhydro-6-methyl-2-oxo-2H-1 ,3,4-thiadiazin- 
5-yl)-2^o1H-mdol-3^yIldene]hydrazide hydrochloride; 

4- PyridinecarboxyUc acid, 2-[23^ihydro^(3,6<iihydro-6Hneth^ 
1 H-indo*-3-ylidene]hydrazicle ; 

1,3-Dihydro-5-(3,6 dihydro-3.6-db7iethyl-2-oxo-»H-1 ^ AthteaUazir^^-3^eny!nnincK2H-tndol-2-one ; 

5- (3,6-r^ydro^ f 6KJimethy^^^ 

5-(3!6-Diriydro-6-methy^2-oxo-2H-1 ,3.4-thiadiazirh5-yl)-1 H-lndole-2 f 3-dione 3-[4-trtfluoromethylphe- 
rtylhydrazone]: 

2-Thiophenecarboxylic acid. 2-[2,3^ihydron5-(3,6^hyoYo-6-<iien^ 
5-yi)-2-oxo-1 H-tndol-3-yiidene] hydrazide ; 

1 ,3-Dihydro-5-(3,6Klihydro-6-methyl-2-oxo-2H-1 ,3,4-thiadiazin-5^)^(2-thlenylme^ 
2-one; 

1 ,3-Dihydro-5-(3,6-dihydro-6-methy1-2-oxo-2H-1 ,3 t 4-thiadiazin-6^)^(3-thieny^ 
2-one. 

7. A process for preparing a pharmaceutical composition comprising a compound of formula (I) or a 
pharmaceutical ly acceptable salt thereof, as defined in any one of claims 1 to 6. and a pharmaceuticalr/ 
acceptable carrier, which comprises admixing the compound and carrier preferably at 0°C to 100°C and 
0.1 to 10 atmospheres pressure, such that the composition preferably contains from 1 to 1000mg of the 
compound per unit dose. 

8. The use of a compound of formula I as defined in claim 1, or a pharmaceutically acceptable salt 
thereof, in the manufacture of a medicament for the treatment of heart disease. 
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